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1-1, Tsutsumidori-Amamiyamachi, Sendai 980) 
and 
Mitsue FUKUCHI 
(National Institute of Polar Research, 
9-10, Kaga 1-chome, Itabashi-ku, Tokyo 173) 
This is a report on the phytoplankton pigment 
concentrations, zooplankton and benthos samplings carried out 
on board the icebreaker SHIRASE during the JARE-27 cruise to 
Syowa Station, Antarctica from November 1985 to April 1986, 
with Professor Yoshie Yoshida of the National Institute of 
Polar Research in charge and Captain Atsushi Kurata, Japan 
MSDF, commanding. 
Chlorophyll� and pheopigment concentrations were measured 
in two series as part of the routine marine biological program 
of JARE: (1) surface sampling along the cruise track, and (2) 
vertical sampling in Antarctic waters (Fig. 1 ). Zooplankton 
and benthos sampling were also carried out in these waters as 
summarized in Table 1. 
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1. Phytoplankton Pigment Measurements 
To observe phytoplankton stocks and their species 
composition, two kinds of sampling were carried out in the 
Indian sector of the Antarctic Ocean. 
1.1. Chlorophyll� in the surface layer 
Surface water sampling was carried out twice a day (0800 
and 2000 LT) along the cruise track from Tokyo to Fremantle, 
Australia (Table 2). Two liters of the sample were filtered 
through Whatman GF/C filter together with a few milliliters of 
0.5 % Mgco3• Concentration of chlorophyll� and pheopigments 
was determined fluorometrically (Strickland and Parsons, 1968) 
using a Shimadzu RF-501 spectrofluorometer. 
From Fremantle to Port Louis, Mauritius, water samples 
were taken three times a day (0800, 1300 and 1900 LT)(Fig.1 
open symbols; Table 2). Five hundred milliliters to two liters 
of the water sample was filtered through 20 pm, 5pm Nitex 
screens and GF/C, successively. To extract pigments, screen 
samples were sonicated for 10 minutes in 90 % acetone. Other 
samples were processed as mentioned above. 
To compare the phytoplankton stocks at the surface to 
those at a depth of 8 m, water sampling with pump was carried 
out. Water samples (500ml) for microscopic observation were 
collected at every 1300 sampling time. 
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1.2. Vertical distribution of phytoplankton pigments 
To determine the vertical distribution of phytoplankton, 
water samples were collected from 10 depth (0, 10, 20, 30, 50, 
75, 100, 125, 150 and 200 m) at the stations shown in Fig. 1 
(closed symbols) with a Van Dorn water sampler. One to two 
liter aliquot of the samples was used for phytoplankton pigment 
determination (Table 3) and a 0.5 liter aliquot of the samples 
was preserved for microscopical observations. 
2. Zooplankton and Benthos Samplings 
Three different methods were used to sample zooplankton; 
NORPAC net vertical hauls, MTD net horizontal tows and LHPR 
(Longhurst-Hardy Plankton Recorder) oblique tows. Details of 
sampling methods and the results of earlier works in 1972-1983 
are published elsewhere (Fukuchi and Tanimura, 1981 and 
Watanabe et al., 1984). A beam trawl was used for benthos 
sampling. Approximate locations from where plankton and 
benthos were sampled are shown in Fig. 1. 
To investigate diurnal variation in zooplankton 
populations, the plankton was sampled 5 times per day at 
Stations 1 and 4 in Breid Bay and Station 11 off Llltzow-Holm 
Bay. Sampling was with a NORPAC net and LHPR sampler and on 
three occasions with a MTD net over a period of 26-28 hours. 
While Stations 1 and 11 were repeatedly sampled, movement of 
the pack ice meant that the position of Station 4 was not 
constant during the sampling period. 
Beam trawling was done at Station 1 on the Breid Bay (sea 
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depth: 270 m) and at Station 7 on the GUnnerus Bank, where the 
depth was 955 m. 
Data on plankton collected by vertical hauls with the 
NORPAC net, from simultaneous horizontal tows with MTD 
horizontal closing nets and from oblique tows with LHPR sampler 
are listed in Tables 5, 6, and 7, respectively. Also, data 
from benthos sampling with the beam trawl are listed in Table 
8. 
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Fig. 1. Location of sampling on board the icebreaker SHIRASE 
during the JARE-27 cruise. Surface observation of 
phytoplankton pigment was indicated by open symbols. 
Closed symbols indicate the stations where the vertical 
observation of phytoplankton pigment and zooplankton 
and benthos sampling were carried out. Circle and 
square symbols indicate samplings carried out on the 
south-bound course from Fremantle to Antarctica in 
December and those on the north-bound course from 
Antarctica in February - March, respectively. 
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Table 1. List of stations where zooplankton and benthos sampling 
and vertical observation of phytoplankton pigment by 
Van Dorn bottles were carried out. 
DATE TIM E LAT LONG STN D EPTH NP LH MT BT TR VD REMA RKS 
No. (m) 
1985 
Dec.25 1106-1257 70-14.0S 24-ll.3E 4 246 0 0 X X 0 0 
Dec. 25 1520-1705 70-10.8S 24-28.7E 5 280 0 0 X X 0 0 
Dec. 26 0913-1210 70-14.4S 24-10.7E 1-1 261 0 0 0 X 0 0 Day-night 
Dec. 26 1632-1718 70-10.5S 24-11. OE 1-2 252 0 X X X X 0 Day-night 
Dec. 26 2131-2346 70-10.lS 24-10. 7E 1-3 270 0 0 0 X X 0 Day-night 
Dec. 27 0232-0410 70-09.9S 24-10. OE 1-4 274 0 0 X X X 0 Day-night 
Dec. 27 0933-1300 70-10.8S 24-11.4E 1-5 270 0 0 0 0 0 0 Day-night 
Dec. 29 0943-1121 70-06.8S 24-08.8E 2 1072 0 0 X X 0 0 
Dec. 29 1309-1437 70-15.6S 24-27.8E 3 230 0 0 X X 0 0 
1986 
Feb. 14 1045-1348 70-13.7S 24-12.4E 4-1 275 0 0 0 X 0 0 Day-night 
Feb. 14 2046-2213 70-15.0S 24-02.0E 4-2 220 0 0 X X X 0 Day-night 
Feb. 14 2323-0250 70-14.2S 24-00.7E 4-3 214 0 0 0 X X 0 Day-night 
Feb. 15 0317-0440 70-10.8S 24-00.8E 4-4 229 0 0 X X X 0 Day-night 
Feb, 15 1056-1208 70-15.3S 23-53.4E 4-5 255 0 0 X X 0 0 Day-night 
Feb. 18 1020-1217 67-30. 1S 31-02.0E 6 3855 0 0 X X 0 0 
Feb. 19 0908-1240 67-30.3S 32-59.2E 7 955 0 0 X 0 0 0 
Feb. 20 1021-1202 67-29.8S 36-01.0E 8 3075 0 0 X X 0 0 
Feb. 21 1015-1154 67-30.3S 37-40.7E 10 3368 0 0 X X 0 0 
Feb. 25 1032-1237 64-59.9S 37-40.0E 11-1 4884 0 0 0 X 0 0 Day-night 
Feb. 25 1737-1930 65-00.0S 37-40. lE 11-2 4885 0 0 X X X 0 Day-night 
Feb. 25 2305-0245 64-59.9S 37-40.8E 11-3 4886 0 0 0 X X 0 Day-night 
Feb. 26 0324-0532 65-01.2S 37-39.4E 11-4 4883 0 0 X X X 0 Day-night 
Feb. 26 1034-1401 65-00.0S 37-39.9E 11-5 4885 0 0 0 X 0 0 Day-night 
Mar. 2 1124-1221 62-11.0S 46-04.4E 12 4907 0 X X X 0 0 
Mar. 8 1155-1240 43-52.2S 53-05.9E 17 3580 0 X X X 0 0 
Mar. 9 0756-0835 40-35.7S 53-56.7E 18 4295 0 X X X 0 0 
Mar. 10 0751-0832 36-07.0S 54-30.2E 19 4091 0 X X X 0 0 
Total num ber of observation 27 22 8 2 18 27 
NP:Norpac net, LH:LHP R sampler, BT:Beam t rawl, TR:Transparen c y, 
VD:Van Dor n water bot t le 
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Table 2. Data on phytoplankton pigment (pg/l) measured along the 
JARE-27 cruise from Tokyo to Fremantle, Australia. Water 
samples were collected with.bucket (B; Om) and pump (P; 8 m). 
DATE TIME LAT LONG TEMP No Chl Phaeo RATIO 
85/11/17 0800 1't-40. 5N 131-53.3E 27.4 27001-B 0.06 o. 16 28. 14 
27001-P 0.07 0.16 31.37 
85/ 11/ 17 1900 17-01.5N 130-44.6E 28.6 27002-B 0.04 0.05 41.83 
27002-P (1.05 0.07 41. 60 
85/11/18 o:300 13-48.7N 12'7'-29.8E 2:3.6 271)()3-B 0.03 o. 11 1 ·;,. 21 
:27003-P 0.04 o. 12 26.96 
85/11/18 1900 11-02.5N 128-43.6E 2·;,.1) 27004-B 0.03 0.12 21.78 
27004-P 0.04 0.1C1 29.66 
85/ 11/ 1'7' 0800 7-34.3N 127-48.8E 28.'i 27005-B 0.04 o. 11 29.33 
27005-P (I. 04 0.09 34.22 
85/11/1'7' 1900 5-44.2N 126-26.2E 2'7'. I) 27006-B 0.03 0.07 29.84 
27006-P 0.04 o. 11 26.24 
85/11/20 0800 3-3:3. 8N 123-24.9E 29.4 27007-B o. 13 0.12 52.15 
27007-P (I. 16 0.19 45.16 
85/11/20 1900 1-58.0N 120-57.8E 30.0 27008-B 0.10 o. 17 35.76 
27008-P o. 11 o. 16 40.83 
85/11/12 0800 0-42.6S 119-09. 1E 29.1 2700'7'-B 0.34 0.17 67.14 
2700·:;,-p o. 2'7' o. 15 65.45 
85/11/21 2000 3-48.7S 118-20.4E 30.2 27010-B 0.19 O. O·t 67.31 
27010-P 0.17 0.13 55.95 
85/11/22 OE:OO 6-35. 'iS 116-41.SE 2·:;,.o 27011-B o. 10 (I. 13 42.07 
27011-P 0.16 o. 15 50.41 
85/ 11/22 1900 9-05.5S 115-37.7E 2'i. 1 27012-B 0.37 0.24 60.66 
27012-P 0.33 0.26 56. 4::: 
85/11/23 0800 12-04. o:; 114-5'7'. 5E ·�,-. .  -. -'':=t• L 27013-B 0. 03 0.05 39. '7'3 
27013-P 0.05 0.10 31.51 
85/11/23 190(1 14-32.lS 114-28.6E 28.2 27014-B 0. 04 0.08 36.24 
27014-P 0.04 0.14 22.82 
E:5/ 11/24 OE:00 17-15. 9:; 113-52.9E 25.3 27015-B 0.04 (I. 06 38.61 
27015-P (I, 1)4 o. 10 30.80 
E:5/11/24 l '100 19-32.0S 113-21. 4E 24.4 27016-B 0.04 o. (18 36.24 
27016-P 0.04 o. (18 36.24 
:::5/ 11/25 0800 22-06.7S 112-46.2E 22.9 27017-B 0. 07 o. 08 45.63 
27017-P (1.07 o. 13 34.22 
85/11/25 1 'tOO 24-32.lS 112-08.3E 22.4 27018-B 0.06 0. 10 36.70 
27018-P 0.06 o. 10 36.70 
85/11/26 (1:300 27-11. ::::; 112-3:3. 9E 21. 4 2701'7'-B 0.11 o. 10 53.24 
27019-P 0.11 (l, 10 53.24 
85/11/26 1 '7'00 29-11.2::: 113-32.7E 21. 3 27020-B 0.05 0.03 62.74 
27020-P 0.05 0.08 36.76 
85/ 11/27 OE:00 31-4'i. 7:?, 115-12.6E 20,4 27021-B 0.05 o. 05 53.7:3 
27021-P 0.05 o. 06 4:::, 67 
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Table 3. Data on phytoplankton pigment (µg/!) measured along the 
JARE-27 cruise from Fremantle to Port Luis, Mauritius. 
Water 
































samples were collected with (B; 0 m) and pump 
Let. 1.on,. Qa W.tor T•p.("C) 
Filter Oil.I. Pbaeo. ,,..._, laC1o 
()aa/1) (pa/1) (:I:) 
33-:56.4$ 113-:57. 7E 19,9 
20WI o.oo o.oo· 0,00 
5WI o.oo 0,00 45,'3 
&FIC 0.03 0,07 32.59 
TOTAL 0.04 0,07 n.46 
20u• 0,00 0.01 11,41 
Su• o.oo 0.03 11,41 
6F/C 0.04 0.09 27,89 
TOTAL 0.04 0.13 23.n 
3'-41, 7$ 111-51. 7E 17, l 
20u• 0,00 0.01 22.82 
S•.111 0.01 0.03 22.82 
6F/C 0.09 0.11 44.00 
TOTAL 0.10 0,15 40.26 
20u• 0.00 0.02 7, 61 
511• o.oo 0.02 15,21 
&F!C 0.07 0.11 38, 61 
TOTAL 0.08 0.15 :53.51 
37-43,:SS 111-02. 2E 14, l 
2011• 0,06 0.07 48.17 
511• 0.02 -0.00 114.08 
GFIC 0,29 0.15 1,o.1, 
TOTAL 0.3' 0.21 '3.31 
20u• 0,09 0,04 45,91 
511• 0,01 -0.00 102,47 
GF/C 0.28 0.20 58,42 
TOTAi. 0,38 0,24 41,02 
38-:53.,s llo-06,7£ 14.4 
20u• 0.02 o.oo e:s ... 
:511• 0.01 0,00 91,26 
GFIC 0.14 0.11 55,41 
TOTAL 0.17 0.12 '9,32 
20u• 0.02 0.01 74.15 
:Su• 0.01 o.oo ,1.26 
&FIC 0.13 0.11 S3.24 
TOTAL 0, 16 0.12 57,ll 
40-43. 3$ 108-33.0E 12., 
20u• o.oo 0.01 34,22 
5u• 0.00 0.02 22.82 
GFIC 0.11 0.11 S-0, 78 
TOTAL 0.12 0.14 47.S: 
20u• 0.01 0.01 45.63 
''Jffl O.Cll o.oo 66.4'5 
GF/C 0.12 0.12 51,00 
TOTAL 0.14 0.13 �1.6.3 
41-30.0S 107-54,SE 11. 7 
20WI 0.03 0.00 91,26 , ... 0.02 o.oo 91.26 
SFIC 0.13 0.17 43,46 
TOTAL 0, 18 0.18 :51.11 
20u• 0.03 0.00 '1.21, 
5u• 0.02 0.00 91.26 
&FIC 0,13 0.12 Sl.97 
TOTAL 0.19 0.13 '9.11 
42-37.9$ 10,-:16. oE 11.4 
20 ... 0,03 0.02 '7.04 
Su• 0.01 0.02 32.59 
&FIC 0.09 0.07 54,35 
TOTAL 0.13 0,12 Sl.8' 
20u11 0.02 0.02 50, 19 , ... 0.01 0.03 22.82 
6F/C 0.09 0.09 Sl,03 
TOTAL 0.12 0, 14 47.29 
45-27.9$ 104-28,8£ 10.0 
2011• 0.04 0.02 6,8. 4S 
51111 0.02 0.02 43.10 
GF/C 0.17 o.oa 67.13 
TOTAL 0.23 0.13 M.44 
20u• 0.01, 0.04 .0,4" 
�u• 0.03 0.02 S7.04 
6FIC 0.25 0.1s 1,2.33 
TOTAL 0.34 0.21 41.44 
4,-31.1s 103-43.0E 7.4 
20 ... 0.28 0.10 73,71 
Sue 0.04 0,03 �.,1 
GFIC 0, 14 0.35 57,83 
TOTAL 0.48 0.48 50,00 
20u• 0.24 0.09 73.41 
5u• 0.04 0,04 :51.33 
&F/C 0.1s 0, 15 Sl.06 
TOTAL ·o.44 0.28 ,1.37 
47-48,6$ 103-02.lE o.S 
20ue 0.04 0.01 78,82 
5u• 0.02 0.01 1,8, 4:5 
6FIC 0.09 0.08 54.11 
TOTAL 0.1, 0.10 60.tt 
20u• 0,05 0.01 83 ... 
:s ... 0,03 0.01 '8,4S 
6F/C o.o, 0.12 43. 56 
TOTAL 0.17 0.14 54,41 
IIATI I rutl(LT) 
s-i,1. llo. 































Let. 1-a- Qa Vator TNp.("C) 
Filter Oil ... ""'·· Pi-• lat1o 
(pa/1) C,,a/1) (:I:) 
:I0-11.1$ 100-:56, lE 4., 
20WI 0.,1 0.20 n.n 
:511• 0.06 0.05 52.89 
&F!C 0.05 0.04 :57.04 
TOTAL o.n 0.28 73.22 
20 ... o • .o 0.1' 78.� 
:511• 0.10 O.Ol 78.5' 
&FIC 0.23 0.14 ,2.,2 
TOTAL 0.93 0.:53 73,85 
:51-05,0S 99-50.2£ 4.4 
20u• 0.42 0.14 75 ... , ... o.o, 0.03 '3.88 
6F/C 0.24 o.z, « . .o 
TOTAL 0.72 0.47 .0.81 
20ue 0.3' 0.13 73.87 
:Su• 0.07 0.01 81.87 
6F/C 0.22 0.14 61.75 
TOTAL o.� 0.28 "·*' 
:52-12.0S 98-24, 7£ 3.4 
20u• 1.18 0.43 73,06 
:5WI 0.06 0.01 84.13 
GF/C 0.12 0.08 59.75 
TOTAL 1,3' 0.:53 72.09 
20WI 1,02 0.28 78.5' 
511• 0.14 0.0:5 74,47 
GF/C 0,14 0.10 �.41 
TOTAL 1,32 0,43 75.34 
54-39.9$ 94-S7.9E 2., 
20u• 0,87 0.21 80.31 
:5WI 0,03 0,04 45.43 
6FIC 0,20 0.1s :57.99 
TOTAL 1.10 0.40 73.49 
2011• 0.8" 0.19 81,:57 
5WI 0,08 0.05 58.31 
&FIC 0.22 0.14 ,1.4" 
TOTAL 1.1s 0,38 74.98 
55-11,.SS 93-28.4£ 2.7 
2011• 1,16 0.30 7?.:l 
�·J• 0.06 0.02 75.5S 
GF/C 0.1, 0.09 62. 74 
TOT.:.. 1.3>3 0.41 76.86 
ZOu• 1.0� o.z, 7>3.04 , .... 0.10 o.o, M,?: 
GFtC 0.19 0.12 62.1: 
TOT.:.L 1.32 0.4" 7-i.:5 
ss-4,.9s 91-18.SE o., 
20WI 0.,0 0.12 81.10 
�u• 0.11 0.02 81.48 
GF/C 0.12 0.08 59.96 
TOTAL o. 73 0.22 76.:59 
20u• 0.4:5 0.12 78.52 
Su• 0.15 0.06 70.91 
GF/C 0.13 0.08 61, 71 
TOTAL o. 73 0 • .:1 73.35 
'7-20, lS 8"-36.5£ o., 
20uM 0,38 0.13 n.1, 
:iu• 0.09 0.09 52.02 
&FIC 0.15 0.10 60,1>2 
TOTAL 0.63 0.31 M.88 
201111 0.38 0.07 83.oo 
5u• 0.11 0.08 57.4, 
&FIC 0.13 0.10 ,s, 4o 
TOTAL 0.1>3 0.25 71.25 
:57-52.9$ 84-5S. 7E 0.7 
20u11 0.48 0.11 81.1,2 
5u• 0.11 0,05 70.4" 
&F/C 0.12 0.07 62. 74 
TOTAL 0.72 0.23 7:5.86 
20u• 0,44 0.11 80. 7S 
5WI 0.11 0.04 72.59 
6F/C 0.14 0.08 M,44 
TOTAL 0.70 0.22 7S.5S 
:58-19. 9S 82-S7.3E -o.s 
20u• 0.17 o.oi 94.00 
Su• o.o, -0.01 11', 15 
GF/C 0.08 0,09 47. 53 
TOTAL 0.34 0,09 79,47 
20u,o 0.1, o.oo 99.20 '"" o.oa -0.02 124.22 
6F/C 0.09 0.08 54.56 
TOTAL 0.33 0.01, 84.62 
'9-14,'PS 79-44.SE -0.9 
20 ... 0,13 -0.01 111.23 
5u• 0.04 -0.01 148.30 
6FIC o.oi. 0.04 58.67 
TOTAL 0.23 0.01 93.9' 
2011111 0,10 0,03 n.&4 
Su• 0,04 0.02 71.30 
GF/C 0.08 0.04 1>7.02 
TOTAL 0.21 0.08 72.34 
(P; 8 m) . 
Table 3. Continued. 
DAtl I TINl(LT) Lat. Lon .. 0. Vo.tu T•p.("C) DAtl I TlllE(l.T) Lu. Lon .. a. \lacer T•p.("C) 
s...,1 .... Filter 
c;".}it �sf�> �i>lecu S..,1• ... Filter �if �.ii> ""<i>law, 
SS/ 12110 1300 S9-42.2S 78-04. lE -1.0 SS/12/U, 1300 63-20.,s 4S-3'.2E -1.2 
27042-8 20 ... 0.10 0.05 ,1. 71 27052-8 20 ... 0.10 0.02 83 ... , ... 0.05 0.02 71.49 , ... o.o3 0.01 74.15 GF/C 0.06 0.05 54.:M, 6F/C 0.07 0.03 70.62 TOTAL 0.21 0.12 44. IS TOTAL 0.20 0.04 "·°' 27042-P 20u• 0.09 0.04 49.32 27052-P 20u• 0.10 0.02 82.14 5ua 0.05 0.02 7'.59 s ... 0.03 0,01 74.97 GF/C 0.08 0.04 ... 62 aF/C 0.06 0.08 44.87 
TOTAL 0.22 0.09 49.IS TOTAL 0.19 0.11 63.29 
8:5/12/10 1900 60-18. IS 75-39.91 -0.9 SS/12116 1900 43-17.9$ 42-1:S.SE -1.3 
2704:1-8 20ua 0.18 o.os 1>8.es 270:53-B 20u• 0.07 0.01 88.41 
Su• 0.0:5 0.01 n.n , ... 0.02 o.oo 96.97 
GF/C 0.07 0.12 l:5. 69 GF/C 0.06 0.08 44.06 TOTAL 0.30 0.22 57.88 TOTAL 0.1s 0.09 62.86 27043-P 20Ulft 0.20 0.09 6'1.21 270:5:1-P 20u• 0.04 0.01 74. lS 
Su• 0.04 0.02 63.18 Swo 0.02 0,01 44,64 
GF/C o.os 0.08 s1.8s GF/C 0.05 0,06 47. 71 TOTAL o.::;2 0.19 63.07 TOTAL 0.11 0.08 58.18 
8:5112/ I I 0800 •1-24.os 1,9-07.41 -1.:s 85/12/17 0800 62-00. 7S 3:5-25.3£ -1.6 
27044-8 20u• 0.6:5 0.21 75.20 27054-B 20u• 0.02 0.01 60.&4 
Su• 0.02 o.o::; 43.54 Su• 0.01 o.oo 79.85 
GF/C 0.09 0.25 21..'9 GF/C 0.07 0.11 40.08 
TOTAL o. 71, 0.49 4,(),7:5 TOTAL 0,10 0.12 44.42 
27044-P 20 ... 0.60 0.21 73.81 270:54-P 20u• 0.01 0.01 49.4:S 
Su• 0.03 o.o:s 53.24 , .... 0.01 o.oo 79.85 GF/C 0.1:s 0.11 53.68 &F/C 0.07 o.os 57.49 
TOTAL o. 76 o.:-;s 68.35 TOTAL 0.09 0.07 57,38 
8'5/12/11 llOO 61-42.0S 66-44.3[ -1.3 8:5/12/17 1:100 61-38.6$ 3l-l�.8E -1.5 
2.7(t4�-· 20u• 0.18 0.05 77.48 2705S-II 2:0u• o.os o.o:s ,:s.:ss 
Su• 0.04 0.01 73.01 Su• 0.01 0.02 39.11 
GF/C 0.08 o.os 6:S.18 Gl'IC 0,07 0.10 41.60 
TOTAL 0.29 0.11 12.�2 TOTAL 0.14 0.1:s 47.'IS ;:704:5-P 20u• 0.18 o.os n.67 27(155-P 20u• 0.04 0.03 ,S.41 
S•JII 0.04 0.02 66.4'5 �IJ· 0.01 0.02 45.63 
GFtC 0,07 o.o::; n.01 GFIC 0.08 0.07 ,0.79 
TOTAL o.:s 0.09 75.09 TOTAL 0.1:s 0.12 '51.45 
8S/12/1l 1900 61-'57.:SS 63-SO.� -1.s 8:5112/17 1?00 41-22.5s 30-21.4E -1.6 
27044-B 20u• o.:s 0.11 76.85 270%-11 20u• 0.01 0.01 4?.4:S 
Sum 0.04 0.02 72.2'5 '5u• 0.01 0.01 •::. 74 
GFIC o.oa 0,06 '58.67 GFIC 0.08 0.1:5 n.21 
TOTAL 0.47 0.18 n.1,1 TOTAL 0.10 0.18 l,6. "8 
27·)�6-P ;:Oym 0.:1 0.0$ 78.H 27(, b-F' 2r)u"' 0.01 0.01 '5?.32 
'5u11 0.04 o.o: '58.67 -:,,J. 0.01 0.01 ,1.� 
1;F1C 0.1(1 1),0'5 1,$.4'5 GF/C 0,07 (•.07 '51.92 
TC•H,\. o. 4'5 0.14 74.01, TOTAL 0.10 (). 0-? s:.u 
$'!;/12/12 0'300 62-:3.lS '57-06. 7E -1.4 8Sl12118 0800 1>1-37.,S 24-27, :E -t. 7 
::7047-11 201J• 1.03 0.41 71.49 270'57-11 2Qya 0.07 0.('4 66.41> s ... 0.04 0.02 44,1>4 �•J• 0.03 0.02 '5?. l2 GF/C 0,12: 0,05 1>8.4'5 liF'IC 0.10 (1,07 ,�.57 
TOTAL 1.18 0.49 70.94 TOTAL 0.20 o.i:s f,1.83 ;.:7047-P 20ua 0,92 o.:;3 7l.tt 270'57-P 20u• O.<>o 0.02 72.Z:5 
Su• 0.05 -o.oo 101.1>3 Su• 0.03 -o.oo 106.47 
GF/C 0,18 0.05 77.00 GF/C 0.11 0.08 '59.89 
TOTAL 1.1, o.::;s 7�.31 TOTAL 0.::1 0,10 47. 7l 
135/12/12 1300 62-50,0S 54-35,SE -1.4 8:5/12/18 1300 62-03.8$ :!4-16. ZE -1.4 
27048-1 20u• 0.49 0,21 71,. 70 270'58-I 20u• 0.08 0.03 ·11.56 
Su• o.oo 0.02 71, 13 S•JM 0.03 0.01 81.48 
GF/C 0.11 0.01> l>:S.84 GFIC 0.13 0.07 06.22 
TOTAL o.eo 0,29 74. 72 TOTAL 0.23 0.10 1,9.42 
27048..P 20 ... 0,62 0.2s 1>9.05 270:58-P 20\1• o.os 0.03 1,0.::;9 
Su• 0,06 o.oo 94.52 Su• 0.03 0.02 '57.04 
GFIC 0.1s o.o:s S2.49 GF/C 0.11 0.09 '53.24 
TOTAL 0,84 0.:12 72, 71 TOTAL 0.18 0.1s :;s.�, 
85/12/12 1?00 t3-09.9S Sl-$S.9E -1., 8:5/12/18 1900 4,::;-14.6S 23-S9.9E -1.6 
27049-1 20u11 0.04 0.03 '59.1,7 270'59-11 20u• 0,0? 0.04 70.14 s ... 0.01 0.02 4'5.63 5u• 0.03 o.o:s 49. 78 
GF/C 0.08 o.o, 60,:1'5 GFIC 0.11 0.04 72.'5'1 
TOT.::.L 0.1:s 0.09 '58.31 TOTAL 0.23 0.11 1>8.12 
27049..P 20u• 0.04 o.o:s '52.15 27059-P 20u• 0.0'5 o.o:s 42, 74 
5\.l• 0,02 0.02 48.48 s .... 0.02 0,01 6'5.19 
GF/C 0.07 0.1:s !5.55 GF/C o. 11 0.03 76.:14 
TOTAL 0, 13 0.11 40.72 TOTAL 0.18 0.08 70.98 
85/12/13 0800 65-19. 7S 49-:Sl,SE -1,6 85/12/19 0800 45-:So.4S 24-01,'51 -1.7 
27�1 201111 0.07 0,02 78.:59 27<"-0-B 20u• 0.04 0.02. 68,4S 
Sua 0.04 0,01 76.05 Su• 0.02 0.01 71. 71 
GF/C 0,09 0,07 '56, 37 6F/C 0.1s 0.05 74.:57 
TOTAL 0.20 0.10 00.31 TOTAL 0.21 0.01 73.01 
270'50-f' 2011• 0.21 0.15 S8.24 27060-P 20u• 0.04 0.03 61.93 
Su• 0.05 0,03 64.42 5u• 0,03 0,02 S2.48 
GF/C 0.15 0.16 47. 77 &F!C 0.14 0.07 68.45 
TOTAL 0,41 0.34 54.64 TOTAL 0.21 0.11 64. 76 
85/12/16 0800 43-21.2$ 48-30,:SE -1.1 85/12/19 1:00 67-00.6$ 24-00.6[ -1. 7 
27051-1 20UII o.os 0.02 66,93 2701,1-1 20u• 0.05 o.oo 91.26 
Su• 0.02 -0.01 144.50 Su• 0.02 0,00 91.:u. 
GF/C 0,08 0,07 S2. 76 GF/C o.o, 0.11 42.03 
TOTAL 0.15 o.o, 42.Sl TOTAL 0, 14 0.11 ,�.,, 
27051..P 20u• 0.06 0.01 eo.,1 27061-P 20u• o.ci, 0.01 78.22 
Su,o 0.02 0,01 1,4,64 Su• 0.02 0.01 1,'5.19 
GF/C 0.01, 0.05 :54.:M> GF/C o.os 0,(16 '56.67 
TOTAL 0.14 0.07 64.82 TOTAL o. 16 0,09 63.1>2 
--9 
Table 3 .  Continued. 
































Lat. Lona. Ola \later T•p.(0C) 
filter 
c�if r,:-J�i Pip<�> lauo 
67-37. :SS 2::S-47 . SE - 1 . s  
20u11 0 . 04  0. 01 88.98 
:Su• 0 . 01 0. 01 62. 74 
GF/C 0 . 10 0 . 19 ::s4 . 98 
TOTAL 0. 16 0 . 20 4::S. 78 
20u• 0 . 07 0 . 01 :S0.52 , ... 0 . 04 o . o::s 59.67 
GF/C 0.09 0 . 1::s ::S9. 18 
TOTAL 0 . 19 0 . 2::s 45.89 
70--06 . 6$ 2::S-58. 7E -1.6 
20u4 2.52 0. 62 80. 27 
!iu• o.oa 0 . 02 81. 48 
GF/C 0 . 22 0 . 27 44. 95 
TOTAL 2 . 82 0 . 90 ,:. 73 
20u11 o.oo o . oo  o. oo 
!iu11 o.oo o . oo o.oo 
GFIC o.oo o.oo o. oo 
TOTAL o . oo  o . oo  o. oo 
69-00. ::SS ::S9-l707E -1. 7  
20u• o. n 0. 17 81. 99 , .... 0. 11 o . o::s 78. 71 
GF/C ::S.87 1.12 77.57 
TOTAL 4. 74 1 .  ::St 78. 27 
20u11 0 . 00  o . oo  o.oo '"'" o . oo  o . oo o. oo 
GF/C o.oo o . oo  o. oo 
TOTAL o . oo  o.oo o.oo 
69-00 . ::SS ::S9-37. 7E 0 . 3  
20u• 1.39 0 . 34 80. 40 
!iu• o.za 0.03 90. 06 
GF/C 1 .�o 0 . 34 79. 22 
TOTAL 2.97  o. 71  80. 70 
20u11 9 . 14 2. 73 77. 03 
5u• 1.51 O.::S4 81.80 
GF/C 4. 75 1. 48 76 • .:2 
TOTAL 15. 4-0 4 . 54 77. 22 
69-00. 3S :!1-l7. 7E 0.$ 
21,,)um 0.:.1 o.o-z 94. 91 
"UII o. 01 o. o� s�. ,;,4 
GF;C 1.67 (1 .40 so. 78 
TOTAL ::. '!4 0.48 84 . :o 
ZOu• 7.45 ::l , 81 66. 1 6  
�u.• 1 . $ 1  0 . 42 81.11 
GF/C 6 . �"9 1.65 79.:?3 
TOTAL 15. 5� ,.as 72. 56  
69-00. 3$ 3'1-::S7. 7E 0 . 6  
20u• o. u o.o::s 95. 06 
5.,. 0 . 2::s o.o::s 88.73 
GF/C 1.57 o . ::.a 80.61 
TOTAL 2.45 0 . 44 84. 79 
20u• 5 . 84 1. 92 75. 29 
5u• 1 . 00 0.19 83.84 
GF/C 2.64 0.97 n.� 
TOTAL 9 . 48 ::S.07 75. '52 
69-00,3S 39-::S7. 7E 0.9  
20 ... 0.71 0 , 14 83.57 
5u• 0.20 0 . 02 89. :s 
GF/C 1 . 91 0.27 87. 75 
TOTAL 2 , 82 0.4:S 86. 76 
20u• 4. 19 1.41 74 . 83 
5u• 0.3a 0,13 74 , 97 
GFIC 2.71 1, 13 70.'57 
TOTAL 7 . 27 2 , 66 7::l. 19 
69-00.:SS 39-::S7. 7E 1 . 0  
20u• 1. 81 0.47 79.42 , ... 0.25 0.07 78.82 
GF/C 3.75 o. 71 84. 16 
TOTAL '5 . 80 1.24 82.:09 
20u• 2 . 62 0,91 74.22 
'5u• 0 . 16 0 . 02 87 . 75 
GF/C I .  75 1.01 63.3-4 
TOTAL 4. '5::S 1.94 69.97 
69-00, :SS 39-37. 7E 1 . 0  
20u• 2.52 0. 36 87 . 61 '""' 1 . 29 0.10 92, 67 
GF/C 30.18 3.-42 89.82 
TOTAL 33.99 3 , 88 89. 7 1,  
20u11 o . oo o.oo o.oo 
5u• 0. 00 0.00 o.oo 
GF/C o . oo 0 . 00  o. oo 
TOTAL o.oo o.oo o.oo 
69-00 . 3$ ::S9-37 . 7E o. o 
20u11 1.41 0.42 76.S:9 
5.,. 0.53 0.08 87. 46 
GF/C 9.83 1.20 89.11 
TOTAL 11. 76 1, 70 87.38 
20u• 6 . 72 2,88 70.02 , ... 1 . 29 0 . 34 79. 15 
GF/C 5.'55 1.48 78. 98 
TOTAL 13.56 4.69 74.:i:8 
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Lat. i-.. Ola \later T•p.(
0C) 
Fiher c:a ��; 
��)latio 
69-00. lS ::S9-l7. 7E o., 
20u11 0 . 97 0.22 81.64 
:Su• o.� o.o::s 87. 8.& 
GF/C 2 . 86 o. 78 78. 48 
TOTAL 4.0S 1.04 79. 74 
20u• 6.'4 2.19 74. 89 
!iu111 0.81 0 . 19 81.::S4 
GF/C 4 . 10 1.48 73. 44 
TOTAL 1 1 . 45 ::S.86 74. 78 
69-00.:S ::S9-l7. 7E 2 . 2  
20ua 2 . 44 0 . 70 77. 66 , ... 2.07 0 . 80  72. 10 
GF/C 2.02 0.86 70.27 
TOTAL 6.5::S 2 . ::$6  73.47 
20u• ::s. so 1.11 75. 91, , ... o . ::s2 0 . 07 81. 97 
GF/C 1.84 0.96 "· 76 
TOTAL :S . 66  2 . 14 72.59 
69-00. 3$ ::S9-l7. 7E 0 . 9  
20ua 0.41 0 . 02 95.04 , .... 0.1::i o . os 62. :::6 
GF/C 1. 28 0 . :;3  79. 24 
TOTAL 1. 82 0 . 44 80. � 
20u• 6 . 64 2 . 02 71,. 70 , ... 1.29 o .:s, 78. 6:5 
GF/C 3.22 1.47 "8. 1,7 
TOTAL 11. 1' 3 . 84 74. 40 
67-::SO. lS 31-0-1 . 8£  -0.2 
20u• o. o:s -0 .00 108.:7 
!iu• 0.01 -0 . 00  114 , 08  
GFIC o.,� 0 . 17 71, 26 
TOTAL o.,:; 0 . 16 73.•9 
:Ou• 0.02 0.01 68. 45 � .... o.o:;: o . oo  91, 20 
GFIC 0. 29 0 . 15 66.95 
TOTAi. 0.34 0.16 u.12 
67-30. :::s ::;:-58 . SE -o. � 
:oum (I . ,:i.:: O.C< I ,� .. o� 
''Jlfl 0. ()(1 o.o:: 7.o I 
GFI C  0.::1 o.:: .. 44, 9:0 
TOT.:.L o .:3 o.::s :4 . 67 
::c•u• (1.04 o. oz e-3. :.a 
::u.lft 0 . (J2 0 . 0(• ',1, 26 
GFtC 0. 17 (I.OJ 83, 1 1  
TOTAL 0. 2:s 0 . 06 79.:8 
67-28 , 6S 36-05. '>E -0.2 
20u11 0. 02 0.01 62. 74 
�IJII o.oo 0.01 o. oo 
GF/C 0. 12 0 . 10 54, 76 
TOT;.. 0. 14 0 . 12 '52.60 
20u11 o. o:s 0 . 04 45. 6::S 
!iu• 0. 02 0 . 03 39, 11 
GF/C 0. 10 o . o:s 79.18 
TOTAL 0. 15 0. 10 61, 06 
67-32, 0S ::S7-:S5.:::E -0.6 
20u• 0. 02 0 . 02 ,3.2� 
5.,,. 0. 01 0.01 38.0::l 
GF/C 0.15 0.18 46. 62 
TOTAL 0. 19 0 . 21 46.88 
20u11 0. 06 0 . 02 80, S"9 
5u• 0.03 0.02 68, 45 
GF/C O, I J  0.05 7::s . 92 
TOTAL 0. 2::s 0 , 08 74. 81 
65-0l . 8S 37-:S7. 6E 1.0 
20u• 0 , 08 o . oo 97. 48 
'5u11 0. 02 0. 01 63,68 
GF/C 0.05 o. o::i 64, ::SO 
TOTAL 0. 15 0 . 04 77. 74 
20um N.D. N.D. N.D. 
5u11 N.D.  N. D. N,D. 
GF/C 0. 11 o . o, 68.45 
TOTAL 0. 11 0 . 05 68, 45 
6S-00. 2$ ::l7-:S8. 8E 1.0 
20ua 0 , 08 -0. 04 219. 03 
:Sum 0 . 02 0 . 01 6::S. 88 
6F/C 0. 0'5 0. 04 57.04 
TOTAL 0 . 15 0. 01 95. 41 
20u11 N.D. N. D. N . D. 
'5u• N.D. N. D. N,D,  
GF/C 0. 11 0 . 07 61.4::S 
TOTAL 0 . 11 0. 07 61, 43 
62-07.0S 46-06. lE 1. 1 
20u• 0. 23 0 . 11 67.50 '"'" 0.02 0. 01 68. 45 
6F/C 0. 04 0, 04 51. 8'5  
TOTAL 0 . 30 0. 11, 64. 8$ 
20um N.D. N. D. N.D. , ... N.D. N. D. N . D. 
6F/C 0.17 0 . 05 78. 33  
TOTAL 0 . 17 0. 0'5 78.33 
Table 3 .  Continued . 
































Lac. . 1.on .. 0. Water T•p.("C) 
Filter a.i., � .... Pia-t lat1e 
(pa/1) ()ls/1) (%) 
110-:u.,s 44-l7.4� 1.7 
20u• 0, 17 0.0'5 n.'57 
:Su• 0, 01 0.02 4'!1."3 
GF/C o.o:s 0.03 63. 88 
TOTAL 0, 23 o.o, 71. :56 
20u11 0, 13 0,01 92, 40 
,.J. 0.03 0 , 01 '8.4S 
GF/C o.os 0, 01 83, 66  
TOTAL 0,22 0.04 86, 0'5 
S8-QS,SS 47-S4.2£ 2.0 
20 .... 0, 11 -0,01 104,,S 
Su• 0 , 02 0.01 '3,4S 
GF/C 0,08 0.02 80. 73 
TOTAL 0,21 0.02 90, SS 
20um 0.12 0.03 80.tt 
Su• 0.02 0 ,02 49, 43 
GF/C 0, 06 0.01 91, 211 
TOTAL 0.20 o.os 78. 22 
s,-ss.,s 47•40, 7E 2 ,3  
20u• 0.11 0.02 S., 19 
Sua 0.01 0.01 S:.24 
GF/C 0.06 o.os S3,24 
TOTAL 0, 18 0,08 "'· 71  
20u11 () , 0, 0,03 74, 1'!1 
Su11 0.01 0, 01 Sl . 24 
GF/C 0,07 0.01 83.66 
TOTAL 0, 17 o.os 7'!1.81 
S6•18, lS 46•18, 9E 1.9 
::oua o.o:s 0.04 .. � .,1 
''J"' 0.01 0,01 lS. 03 
GF/C 0.06 o.o:s t-4 . t,.l  
TOTAL 0.10 0.08 ��- 84 
::oui11 0. 03 0.02 '5'!1. 41 
'!lu• 0.01 0.01 :SS.03 
GF/C 0.07 0.03 fia , C'5 
TOTAL 0.11 0.07 60. S4 
SS-24. SS 44-40, lE 2 ,0  
20u11 0.04 0 , 07 �.� 
�!JIii 0.01 0 , 02 � .::  
GF/C 0.06 0 . 0'5 ,: . :• 
Tt)TAL 0.10 0. 14 ,:. Z.9 
:(hJffl o.,,'!I -(,. oo 10, . �J., 
51Jffi 0.01 0. 02 "' ... _ ... 
Gl' tC o. ,:i:; 0 . 04 ,:. 6-S 
TOH,L 0.1 1  0.06 6�. '5 �  
:,-o,. 4$ 47-1'9,0E .. � 
20 .... 0, 02 0.03 �5. E:5 
, .... 0. 01 0. 02 30.42 
GF/C 0,04 o.o, 43. 7l 
TOTAL O,Oo 0.10 39.41 
20u11 0.01 o.o:s J•.22 
'!lu11 0.00 0.01 ::4, 22 
GF!C o.o, 0.02 7'5.Z, 
TOTAL 0.07 O.Oo '57 . 04 
�-01, 7$ 48-01, 8E 3.9 
20u• O.Oo 0.02 70.'52 
�u• 0.01 0.04 :2. s2 
GF/C 0.16 0.17 48. 11 
TOTAL o.:;;:s 0.2::; 49, ZO 
20u11 0.04 O.Ol 40, 84 
�•.UI 0.01 0. 04 1'5,21 
GF/C O. IS 0.10 1>1. '!ll  
TOTAL 0.20 0.14 '!1'5.61 
S1•48.oS 48•2o.8E 4.8 
20u• 0, 72 0, 14 $3. 1,6 
Sua 0.03 o.o, 34.'50 
6F/C 0.20 0.13 1,().33 
TOTAL 0.'14 0.32 74, 97 
20u• O.lo 0.12 74.�,8 
:;u• 0.02 0.07 24.3l 
GF/C 0.21 0,41 :Sl.'5'5 
TOTAL 0.'59 0.40 49.1>4 
S0-38. 7$ 49·'57. 7E 4 , 3  
201111 0.:28 0.09 ?S.Ol ,..,. 0, 0l 0.04 40, '56 
GFIC 0.22 0.34 40.07 
TOTAL 0,'53 0.47 '!13.18 
20u11 0, 18 0. 07 12.:so 
�u• 0.02 0.04 3S, 49 
GFIC 0.22 0.92 19.06 
TOTAL 0.42 1.0:s 29.0:S 
48-01.oS '!13•!52.IIE ,.2 
20u• 0.02 o.o, 27.38 
:Sua O,Ol o.o, lo.So 
GF/C 0.32 0, 2'5 Sll.16 
TOTAL 0.37 0.36 ,0.83 
20u• 0.02 0. 02 ,0.19 
Su• 0.03 o.o, 36.:SO 
GF/C 0.29 0.97 22.95 
TOTAL o.:s:s 1.03 24. 38 
DA?I I Tlltl(tT) Lac. i-.. 0. Water T-,.(" C) 
S..,le •· PUter �it �.m �:> .. u. 
86/03/07 1300 47-00.7S 54-41.4'£ 8. 0 
27084-1 20ue 0.02 0.02 S3,24 
Sua 0.02 0,0'5 31, 94 
&FIC 0.27 0.21 :S0.19 
TOTAL 0.32 0 , 34 4$.39 
27084-P 20ua 0.0'5 0 ,06 4S, .:S 
Sua 0.02 0 ,06 21.s2 
GFIC 0,32 o.� S6 , 47 
TOTAi. 0.40 O , l7 s1.11 
86/03/07 1900 4S-S8.0S SS-24, SI!  7.7 
27or.i-1 20wa 0.07 0 ,07 47.91 
Swa 0.07 0.08 46.72 
f/FIC 0, 4S O , lo  �.,:s 
TOTi:.L O,S9 o.s1 s:s.,:s 
2708s-P 20u• 0,04 0,01 n.oo 
Su.a 0.04 0.07 37, 08 
&FIC 0.40 O.l7 '!12.0l 
TOTi:.L 0.49 0.4S S1.7l 
86/03/08 0800 44-::.7.0S S:S-02. lE 10, 4  
27086•1 20WI o.os 0.04 '57,04 
SWI O.Ol o.os 3:5 , 211 
GFIC 0.21 0, 19 S1, 8S 
TOTAL 0.28 0.28 l!O,ll 
:27086•P 20 ... 0, 0'5 o.os '!I0, 19 
Sua O,Ol 0.06 :so. 42 
GFIC 0,22 0 . 18 S4.19 
TOTAL 0, 30 o.:;o S0.03 
So/03/08 1205 43-S2.0S S:S-00.lE 12, 4  
27V�1 20u• 0.'!12 O. ll 79. 85 
Sua 0.10 o.os t,S. 34 
GFIC o. :sa 0.28 SS. 03 
TOTAL. 1.00 0 , 46 "8.4S 
�7087-P 20u• 0 , 39 0.04 •H , 211 
Su• 0.10 o.oe Sl.84 
Gl!C o.:so 0.31 '9.12 
TOTAL 0, 79 0.4l ""'·"' 
86/03/08 1900 •=�.es s:-n.SE 11, 7 
27088-8 20u• 0. 06 0.02 70.�2 �- 0.01 o.os 11, 41 
iiF IC 0.1:s 0. 14 4'9.:� 
TOT� o. :o 0.21  •a . o; 
2708S-P l01..1• o . o::: o.o::; 4:. 7$ , .... 0 . 01 0 .0'5 17 . 11 
G' I C  0. 1 7  •) . l<) 4;:, .::s 
TO,�� o • .::,, O. l S  5l .. �� 
sc. 10:s10, Oi<:>O •o-:,.es �-=--��. iE 19.4 
::1v:;;001 2(1u• o.oo o.oo o.oo , ... o.c,o 0.02 22. s:: 
GFIC 0.24 o.:::o 48, 24 
TOTAL o.� 0.28 47.19 
27089-P 20u• 0.01 o.os 17, 11 , ...  0,01 o.oo 10, 14 
6FIC 0.24 0 . :1  :S9. 46 
TOTAL 0.211 0.48 :5. 1 2  
86/03/09 1900 l9-o�.os '54•22. '!I£ 19, 0  
27090-B 20u• 0.01 O.Ol 18.::S 
Su• o.oo o.Oo 7.41 
GF/C 0. 10 0.::1 31.'51 
TOTAL 0. 1 1  o . ::o 24.48 
27090-P 2C•u• 0 .01 0.04 1'!1.:::1 
,u. 0. (11 0 , 01, 12.48 
GFtC 0. 11 0.28 28.73 
TOTAL 0.13 0.:7 2'5. 41, 
So/03/10 0800 3o-07.t.S '54-:SO. :t 20.4 
.:7V2701 :20 ... o.oo 0, 0, s. 70 
Su• o.oo o.0o 2.s, 
GFtC 0, 0'5 0.29 14. 74 
TOTAL O.Oo 0.40 12.12 
:27091-P :!Ou• o.oo o.o:s 13.49 
'5u• 0.01 0.04 13.04 
GFIC 0.07 0.11 l9.24 
TOTAL 0. 08 0.18 30.8:S 
86/03/10 1900 34-14.4$ '54-28. SE 22 . 6  
27092-9 ::o ... 0.01 o.o:s 19.01 
'!lu• o.oo O.Oo 7. 61 
¥IC 0.04 0.10 211.42 
TOTAL o.os 0.20 20. ll 
27092-P 20u• o.oo o. o, S.70 
'5u• o.oo 0.07 4.84 
GFIC 0.04 0.17 19, 77 
TOTAL o.os 0. 29 14, 74 
81,/0:S/11 0800 :a-24.SS '!14-:24. 7£ 23.l 
27�3-I 20 ... 0.00 0. 0, S.70 
, ... o.oo 0.07 1,.84 
GF/C 0.02 0.12 17, 11 
TOTAL. 0.03 0.24 12, 01 
2709:S•P 20u11 0.01 0.07 9, ll 
, ... o.oo 0.06 7.61  
GF/C O.Ol 0, 19 13.o'I 
TOTAL 0.04 o . :s1 11, 1,4 
--- 11 --
Table 3 .  Continued. 
Iliff I mtl(Ll') 
S-,le llo. 






86/0:S/ 12 0800 
27096-8 
270%-P 






86/0:S/ ll 0800 
27099-B 
270�-P 
86/0:S/ l:S 1300 
27100-8 
27100-P 
8610:S/ I :S 1900 
27101-8 
27101-P 
Lac. Laa .. a. Water Tap.("C) 
filter Cll.1 Pllaeo. Pt.pat lalld.o 
(sa/1) (,aa/l) (%) 
:S0-18. 4S :S-4-�. :SE 2:S. 6  
20wo 0 . 01 0 . 06 10.14 
:Swo 0 . 00  0.01 4 . �  
GF/C 0 . 01 o . :s:s  :s .  6:5 
TOTAL 0 . 02 0.47 4 . 6:S 
20wo o . oo 0 . 02 1:s. 21 
:Swo o . oo 0 . 01 22.82 
GFIC 0.04 0 . 11 29. T.S  
TOTAL o. o:s 0 . 1:s 26.47 
�-06. lS :S4-:S:S.4E 2:5. 1 
20 .... o . oo  o . o:s 11.41 
:Swo 0.01 0 . 04 1:s.21 
GFIC 0.02 0 . 2:s 7 . 82 
TOTAL o . o:s o . �  9 . 1:S 
20u• o.oo o . o:s l:S.69 
:Swo 0.00 0 . 02 17.11 
6F/C o.o:s 0 . 16 16. 67 
TOTAL 0. 04 0 . 21 16. :so 
26-40. 7S :S:S-02. :SE 26 . :S  
20wo 0 . 01 0 . 04 1:s. 21 
:s .... o . oo o . o:s l:S.69 
6F/C o . o:s 0 . 10 26.62 
TOTAL o. o:s 0 . 16 22 . 0:s 
20wo 0 . 01 0 . 04 1:s. 21 
:Su11 o . oo  o . o:s l:S.69 
GFIC o . o:s 0 . 11 22. 8'2 
TOTAL 0.04 0 . 18 19.87 
2:s-:S:S. IS :55-21.0E 26 . :S  
20ua 0 . 01 0 . 04 1:s.21 
:Su• o . oo o.o:s t:s . 69 
SF/C o.o:s 0 . 1:s 19. 70 
TOTAL 0.04 O . l'I 17.'18 
20u• 0 . 01 0 . 04 1:s.21 
:Su.a o.oo o. o:s 1:S. 69 
GFIC 0 . 04 0 . 09 27. itt 
TOTAL o . o:s o . u, 22.82 
2:S-O:S. 9S :S:S-:S:S . 4E 26. 4  
20u• 0 . 01 o . o:s 11.41 
:Su.a 0 . 01 0 . 04 1:s. 21 
GFIC 0 . 04 0 . 06 :s:s. 8!5 
TOTAL o . o:s 0 . 1:s 24.4:S 
20u• 0 . 01 0 . 0:S 11.41 '"" 0 . 01 0.04 t:s. 21 
GF/C 0.04 0 . 08 :so. 97 
TOTAL o . o:s 0 . 17 22.sz 
2:S-1:5. 9$ :57-:SO. OE 26 . 4  
20 ... 0 . 01 0 . 04 l:S. 04 
:s, ... 0.04 0 . 04 49 . 4:S 
SFIC o.o:s 0 . 11 � . 04 
TOTAL 0 . 10 0 . 20 :S2.Z3 
2011• 0 . 04 o . o:s 56.00 
::iu• 0 . 04 o . o:s 45. i.;;  
GF/C 0 . 04 0 . 15 21. 06 
TOTAL 0. 12  0 . 2:s :S4. '12 
22-30. 4S :S8-00. 2E 26. 6  
20u111 o.oo 0 . 04 7 . 61 
:s, ... o . oo o . o:s '1. l:S 
GFIC 0.04 0 . 12 2!..96 
T1JTAL o.o:s 0 . 19 20. 74 
20ui• o.oo 0 . 05 'I. 73 
,u. 0.0<) 0 . 04 7.!. I  
GFIC 0 . 04 0 . 14 22.32 
TOT.:14. o . o:s 0 . 2:s 18 . 14 
21-40. 4$ 58-Hl . 7E 21. :s 
20,,. 0 . 01 o.o:s 17.75 
'•Jfl o.oo o.o:s 4 . 56 
GF/C o.o:s 0.07 :sa. 92 
TOTAL 0 . 06 0 . 1& 21.:::s 
zo,,. 0 . 01 0 . 04 2:.s2 
'IJffl O . M  o . oo; 3 . 1� 
GFIC 0.06 0. 1, 27.  7•) 
TOT.::.L 0. 07 o.;:4 2::. n  
1 2 ---
Table 4 .  Data on phytoplankton pigment (µg/l) measured at respective 
station . Water samples were c ollected with Van Dorn sampler . 
DATE & TIHE(LT) Lat. Lona. Station Ho , DATE & TIM!(LT) Lat. Lona, Station lo. 
Depth Sample No. Filter Chl.1 Phaeo Ratio Depth Sample No, Filter Chl,1 Phaeo Ratio 
(m) (.ua/1) Cpa/1) (%) (m) (pa/1) (pa/1) (%) 
85/ 12/25 1 106 70-14 ,0S 24-1 1 .  3E St . 4 85/ 12/26 0913 70-10 , 4$ 24- 10. 7E St, 1-1  
0 27V0101  20um 2 . 67 0 , 55 82 .9 1  0 27V030 1 20um 3. 1 9  1 . 01 75. 95 
5um 0 . 09 0 . 04 68 , 45 5uni 0 . 1 1  -0 . 06 199 . 64 
GF/C 0. 57 0 . 29 66, 16  GF/C 0, 54 0 , 34 61 . 34 
TOTAL 3. 33 0 . 88 79 . 04 TOTAL 3 . 84 1 , 29 74. 84 
10  27V0 102 20um 2. 12  0 . 59 78. 28 10  27V0302 20um 3.09 1 , 66 65. 14 
5um 0. 08 0 . 03 71 , 30 5•Jm 0 . 16  o . oo 99. 56 
GF/C 0 , 4 1  0 . 2 1  66, 32 GF/C 0 .98 0, 37 72. 82 
TOTAL 2 , 6 1  0 , 83 75 , 89 TOTAL 4 . 24 2 . 02 67. 67 
20 27V0 103 20um 4 , 36 0 . 98 8 1 , 63 20 27V0303 20um 4 . 09 1 . 01 80. 28 
5um 0. 1 3  0 . 08 60. 84 5um 0 . 10  0 , 03 78. 59 
GF/C 0 ,54 0. 21  71 . 52 SF/C 0 . 76 0 , 25 75 .62 
TOTAL 5 . 02 1 , 28 79 . 72 TOTAL 4 .96 1 . 28 79 . 49 
30 27V0 104 20um 4. 19  1 . 36 75, 4·� 30 27V0304 20um 4. 95 1 . 04 82. 66 
51J1n 0 . 1 3  0 . 07 65. 19 5um 0 . 2 1  0 . 03 87. 24 
GF/C 0. 47 0 . 26 64 . 42 GF/C 0 . 69 0 . 3 1  68 . 77 
TOTAL 4. 7'':l 1 . 69 73. 9 1 TOTAL 5 . 85 1 . 38 80. 88 
50 27V0 105 20um 0. 65 0. 10  86. 44 50 27V0305 20um 3 . 46 0 , 8 1  8 1 . 1 1  
5um 0. 92 0 . 28 76 . 97 5um 0 . 1 1  0 . 02 82. 86 
GF/C 0 . 30 0 . 19  6 1 , 06 GF/C 0 . 42 0 . 22 65 .85 
TOTAL 1 . 86 0 . 57 76 . 68 TOTAL 3 . 99 1 , 05 79. 24 
75 27V0106 20um 2 .20 0 . 51 8 1 . 31 7S 27V0306 20um 2 . 19 0 , 44 83. 09 
51Jm 0 .05 0 . 01 79 . 85 5um 0 . 07 0 . 01  87 . 1 1  
GF/C 0 . 3 1  0 . 26 54 , 19 GF/C 0 . 22 0. 20 52. 44 
TOTAL 2 . 56 0 . 78 76 . 6 1  TOTAL 2 . 47 0 . 65 79 . 16 
100 27V0 107 20um 1 . 17  0 . 36 76, 41 100 27V0307 20um 1 . 29 0 . 38 77. 06 
5•.im 0 .04 o. oo 9 1 . 26 5um 0 . 06 0 .0 1  86. 70 
GF/C  0 .28 0 . 18 60 , 84 GF/C 0 . 17 0 . 25 39. 73 
TOTAL 1 . 48 0 . 54 73 , 24 TOTAL 1 . 52 0 . 65 70. 1 9  
12'5 27V0108 201.1m 0 .66 0 . 22 75 . 37 125 27V0308 20•.1m 0 . 87 0 . 22 79. 85 
5um 0 .02 0 . 02 45 . 63 5um 0 . 04 0 .0 1 83. 66 
GF/C 0. 1 1  0 . 12 47 . 7 1 GF/C 0 . 12  0. 15 44. 43 
TOTAL o .n 0 . 36 68 . 73 TOTAL 1 . 03 0 . 38 73. IO  
150 27V0 109 201Jm 0 . 74 0 . 22 77 . 37 150 27V0309 201Jm 0 . 44 0 , 15 74. 57 
5•.1m 0 .02 0 . 02 53 . 24 5um 0 . 03 -0. 01 1 36. 89 
GF/C 0 . 1 3  0 . 12 5 1 . 97 GF/C 0 . 08 0 . 12 40, 74 
TOTAL 0. 91) 0 . 36 71 , 31 TOTAL 0 . 55 0 . 26 67. 84 
201) 27V0 1 10 20um 2 .36 0 . 69 77. 33 200 27V0310 20um 0 . 26 0. 1 1  70. 24 
51.1111 0 . 05 0 . 02 68 . 45 5•.im 0 . 03 -0. 02 365 .05 
GF/C 0 .20 0 . 25 44 . 89 GF/C 0 . 12 0, 14 46. 28 
TOTAL 2 .6 1  0 . 96 73 . 09 TOTAL 0 . 40 0. 23 63. 99 
85/ 12/25 1520 70-10 , 8S 24-28, 7E St. 5 85/ 12/26 1632 70- 10, 5S 24-1 1 . 0E St. 1-2 
0 27V0201 20um 2, 59 0 , 83 75 , 65 0 27V0401 20um 3 . 30 0 . 66 83. 3 1 
5um 0 . 07 0 . 03 68. 45 5•.1m 0 . 12 0 .0 1  95 . 29 
GF/C 0 . 7 1  0 , 31 6·� . 73 GF/C 0 . 65 0 . 23 74. 0 1  
TOTAL 3 , 37 1 .  17 74,  16 TOTAL 4 . 07 0 . 90 8 1 . 95 
10  27V0202 20um 3 . 3 1  0 . 9·� 76 , 93 10 27V0402 20um 3 . 87 1 . 08 78, 24 
�IJffl 0 .08 0 . 02 81 . 48 5•.im 0 . 16 0 . 02 9 1 , 26 
GF/C 0 . 56 0 . 24 69. 87 GF/C 0. 77 o. 2',3 73. 76 
TOTAL 3 . 95 1 . 25 75. 93 TOTAL 4 . 80 1 . 37 77. 85 
20 27V0203 20um 2 . 73 1 . 0 1 73 , 0 1  20 27V0403 20um 4 . 02 1 . 33 75. 12 
Sum 0 . 10 0 . 03 n.as Sum 0 . 1 4 0 . 02 86 , 30 
GF/C 0 . 50 0 . 22 69. 36 GF/C 0 . 60 0 . 22 73, 25 
TOTAL 3. 33 1 . 26 72. 63 TOTAL 4 . 77 1 . 57 75. 17  
30 27V0204 201Jm 3. 1 5  o . ·n 76. 4 1 30 27V0404 20um 4 . 90 1 .  13 8 1 . 30 
51JIII 0. 08 0 . 02 77. 57 5um 0 . 21 0 . 03 88. 50 
GF/C 0 . 39 0 . 25 6 1 . 19  GF/C 0 . 70 0 . 3 1  6'':l , 42 
T�TAL �: $� 1� J� 7j. 4' 
TOTAL 5 . 81 1 . 46 n. a·� 
50 27V0205 Oum 7' . o  .... 50 27V0405 20•.1m 2 . 58 0 . 51 83, 3'':l 
5um 0. 10 0 , 06 64 , 30 51Jm 0 . 15 0 . 03 84 , 87 
GF/C 0. 31  0 . 22 58 . 45 GF/C 0 . 25 0 . 24 50, 33 
TOTAL 3 . 43 1 .  12 75 , 3 1  TOTAL 2 . 97 0 . 78 7'':l , 16  
75 27V0206 20•.im 1 . 67 1 . 00 62, 70 75 27V0406 20•.im 2 . 06 0 , 36 85. 30 
5•Jm 0 . 04 0 . 04 49 . 78 5um 0 . 08 0 . 03 73, 0 1  
GF/C N . O. N. O .  N.D. GF/C 0 . 18 0 . 24 43. 3 1  
TOTAL 1 .  71  1 . 04 62 . 33 TOTAL 2 . 33 0 , 63 78, 8 1  
100 27V0207 201.1m 1 .  17 0 . 35 76 . 77 100 27V041)7 201Jm 1 .  16 0 , 28 80, 42 
51Jm 0 . 03 -0 . 01 1 36 , 89 5um 0 . 05 0 . 00 94. 52 
GF/C 0. 1 1  0 . 10 51 , 14 GF/C 0 . 17 0 . 22 43. 56 
TOTAL 1 . 30 0 . 45 74 . 46 TOTAL 1 . 38 0 . 51 73 , 06 
125 27V0208 201.1111 0 .65 () , 15 81 . 5 1 1 25 27V0408 20•Jm 0 . 66 o. 1 '':l 77. 34 
�ljffl 0 . 03 -0 . 0 1 15'y, 71  5um 0 . 03 o . oo 9 1 . 26 
GF/C 0. 1 3  0 . 20 38 . 19 GF/C 0 . 09 0, 15 38 . 03 
TOTAL 0 . 81 0 . 34 70 . 46 TOTAL o .  78 0 . 34 69 . 47 
150 27V0:20'y 20u111 0 . 38 0 . 0:3 83 , 42 150 27V040'Y 20•.1m 0 . 44 0 . 18 7 1 ,  10  
51J111 0 . 02 -0 . 0 1  250 . 97 5u111 0 . 03 o . oo 86, 70 
GF/C 0. 1 1  0 . 12 47. 0,S GF/C 0 . 09 0, 15 36. 64 
TOTAL 0 . 5 1  o .  19  73. 15 TOTAL 0 . 56 0, 33 62 , 56 
21)() 271/02 10 20,.1111 0. 22 0 . 06 77 . 57 200 27V0410 20um 0 . 21 1) , 08 11 . n  
:.,.t ,n 0 . 02 -0 . 0 1  14::: , 30 ,um 0 . 02 -0. 00 1 1 4 . 08 
GF/C 1) . 08 r) , 13 37 . 4:3 GF/C 0 . 10 0 . 14 40 . 93 
TO TAL 0. 32 o .  1 ::: 63. 5�. TOTAL 0 . 33 0 . 23 �·� . 26 
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Table 4 .  Continued . 
DATE & TIME(LT) Lat. Long. Station Ko. DATE & TIME(LT) Lat. Long. Station Ko. 
Depth Sample Ko . Filter Oil.! Phaeo Ratio Depth Sample Ko. Filter Qil,.1. 
Phaeo Ratio 
(m) (pg/1) Cpa/1) (%) (m) (pg/1) (pg/1) 
(%) 
85/ 1 2/26 21 10 70-10 . lS 24-10 . 7E St. 1-3 85/ 12/27 0855 70-10 .8S 24- 1 1 .  4E St. 1-5 
0 27V0501 20um 3 . 37 0 . 73 82. 1 1  0 27V0701 20um 4 . 37 1 . 64 72. 68 
5um 0. 14  0 . 02 89. 19 5um 0 . 1 5  0 .02 85 . 56 
GF/C 0 . 80 0 . 32 7 1 . 39 GF/C 0. 49 0, 3 1  6 1 . 1 1  
TOTAL 4 . 30 1 . 07 80. 09 TOTAL 5 . 0 1  1 , 98 7 1 . 66 
10  27V0502 20um 3 . 16  0 . 70 8 1 .  79 10  27V0702 20um 4 . 43 1 . 82 70. 90 
5um 0 . 20 0 . 03 87 . 66 5um 0 . 1 9  0 . 02 9 1 . 26 
GF/C 0 . 55 0 , 25 68. 79 GF/C 0 . 99 0 . 39 7 1 . 65 
TOTAL 3 . 9 1  0 . 98 79 . 93 TOTAL 5 . 6 1  2 . 23 7 1 . 57 
20 27V0503 20um 4 . 62 0 , 84 84. 59 20 27V0703 20um 5 . 30 1 . 33 79 . 95 
5um 0 . 1 1  0 . 04 72. 72 51.1111 0 . 1 4  0 . 08 62. 97 
GF/C 0 . 54 0 . 32 63. 06 GF/C 0 . 48 0 , 28 63. 08 
TOTAL 5 . 27 1 . 20 81 . 47 TOTAL 5 .92 1 . 69 77. 75 
30 27V0504 20um 3 .5 1  0 . 94 7S . 82 30 27V0704 20um 3 . 37 0 . 85 79 . 95 
51.1m 0 . 16  0 . 05 74. 53 5um 0 . 1 4  0 . 06 68. 45 
GF/C 0. 44 0. 39 53, 17  GF/C 0 . 34 0, 22 6 1 . 15  
TOTAL 4 . 1 1  1 . 3'7 74 . n  TOTAL 3 . 85 1 .  12 77 . 39 
50 27V0505 20um 3 .04 0 . 78 79. 64 50 27V0705 20um 1 . 8'7 0. 49 n . 24 
5•.im 0 . 09 0 . 05 64 . 42 5um 0 . 05 0 . 04 58, '74 
GF/C 0 . 25 0 . 29 47 . 06 GF/C 0 . 20 0 . 18 52. 65 
TOTAL 3, 3'7 1 . 12 75 . 24 TOTAL 2 . 1 4  0 . 7 1  75. 1 3  
75 27V0506 20um 2, 13 0 . 43 83 . 1 '7 75 27V0706 20um 1 . 32 0 . 33 80. 12 
5u.n 0 .07 0 . 03 66 . 82 5um 0 . 04 0 . 03 58. 67 
GF/C 0 . 19  0 . 22 47 . 23 GF/C 0 . 1 6  0 . 24 40 . 74 
TOTAL 2. 3·?' 0 . 68 77 . 85 TOTAL 1 . 53 0 . 59 7 1 . 96 
100 27V0507 20um 2 . 03 0 . 54 79 . 06 100 27V0707 20um 1 . 23 0. 34 78. 24 
5um 0 . 06 0 . 02 74 . 15 5um 0 . 03 0 . 02 65 . 19 
GF/C 0. 15  0 . 18  45. 12 GF/C 0. 1 2  0 . 22 35. 17 
TOTAL 2 . 24 0 . 74 75 . 23 TOTAL 1 . 3·� 0 . 58 70. 36 
12'5 27V0508 20•.im 0 . 87 0 . 1 9  8 1 .  70 125 27V0708 20um 0 . 7 1  0 . 18  80. 13  
5um 0 . 05 0 . 01 rt . 85 5um 0 .02 0 . 01 79 . 85 
GF/C 0. 1 1  0 . 10 51 . 72 GF/C 0. 1 0  0 . 1 5  39. 1 1  
TOTAL 1 . 03 0 . 31 76 . 79 TOTAL 0 . 83 0 . 33 7 1 . 26 
150 27V050'7 20um 0 . 58 0 . 1'5  79 . 18 150 27V0709 20um 0 . 63 0 . 18  78. 02 
5um 0 , 05 0 . 03 63. 88 5um 0 . 02 0 . 0 1  74 . 15 
GF/C 0 . 07 0 . 14  34. 62 GF/C 0 . 09 0. 21  30. 96 
TOTAL 0 . 70 0 . 32 68 . 93 TOTAL 0 . 74 0 . 39 65 . 41 
200 27V0510  20um 0 . 49 0 . 12  79 . 72 200 27V071 0  20um 0 . 1 9  0 . 08 70 . 9 1  
5um 0 . 03 0 .02 68 . 45 'Sum 0 . 02 0 . 0 1 76 . 05 
GF/C 0 . 1 2  0 . 18 40. 20 GF/C o.  1 1  0 . 37 22. 12  
TOTAL 0 . 64 0 . 32 66 . 74 TOTAL 0 . 3 1  0. 45 40 . 68 
85/12/27 02 15  70-09 . 9$ 24-01 . OE St. 1-4 85/12/28 0943 70-06 . 8S 24-08 . 8E St. 2 
0 27V0601 20um 2 . 87 0 . 87 76. 69 0 27V08c) 1 20um 3 . 5 1  1 . 29 73. 0'7 
5um 0. 12  0 . 04 75. 7 1  5um 0 . 1 5  0 . 03 83 . 05 
GF/C 0 . 88 0 . 30 74 . 53 GF/C 0 . 8:3 0 . 40 68 . 45 
TOTAL 3 . 87 1 .  2 1  76 . 1 6 TOTAL 4 . 54 1 .  73 72. 43 
10  27V0602 20um 3. 2·� 0 . 97 77 . 29 10  27V0802 20um 2 . 9 1  1 . 25 69. 85 
5•Jffi 0 . 18 0 . 03 84 . 74 Sum 0 . 1 6  -o. oo 1 00. 60 
GF/C 0 .75 0 . 4 1 64 . 4 1  GF/C 0 . 8 1  0 . 32 71 . 64 
TOTAL 4 . 22 1 .  41  74. 92 TOTAL 3 . 87 1 . 57 7 1 . 12 
20 27V0603 20•.im 3 . 06 1 . 49 67 . 33 20 27V0803 20•Jm 3 . 1 2  1 .  7 1  64. 57 
5 1Jm 0 . 15  0 . 00 99. 4 1 �um 0 . 13  0 . 05 7 1 . 42 
GF/C 0 . 68 1) . 34 66 . 96 GF/C 0 . 5·1 0 . 25 70. 62 
TOTAL 3 . 90 1 . 82 68 . 13 TOTAL 3 . 85 2 . 0 1  65. 65 
30 27V0604 20um 2 . 54 1 . 3't 64. 54 30 27V0804 20um 4 . 83 1 .  30 78. 85 
Sum 0 . 12 0 . 03 82. 57 Sum 0 . 23 0 . 0:3 74. 28 
GF/C o .  4't 0 . 32 60 . 30 GF/C 0 . 85 0 . 47 64 . 2 1  
TOTAL 3. 15 1 .  74 64 . 40 TOTAL 5 . 90 1 . 85 76. 18 
50 27V0605 20um 2 . 66 0 . 92 74 . 36 50 27V0805 20•Jm 1 . 83 0. 4't 78 . 76 
5um 0 . 08 0 . 10 44 . 75 5um 0 . 07 0 . 07 5 1 . 63 
GF/C o. 2·1 0 . 28 50. 83 GF/C 0 . 24 0 . 27 46. n  
TOTAL 3 . 03 1 . 30 6't . 9't TOTAL 2 . 1 4  0 . 83 72. 1 1  
75 27V0606 20um 1 .  5'7 0 . 34 82. 40 75 27V0806 20um o. 8 1  0 . 25 76. 83 
5um 0 . 05 0 . 03 62 . 74 51Jm 0 . 07 0 . 04 60. 84 
GF/C 0 . 27 0 . 23 54. 43 GF/C 0 . 20 0 . 32 38JJ3 
TOTAL 1 .  9 1  0 . 60 76. 12  TOTAL 1 . 08 0 . 6 1  63 . 86 
1 00 27V0607 201.1111 1 .  1 4  0 . 30 n . oo 1 00 27V0:':;;07 20•Jm 0 . 66 0 . 23 74 . 33 
5•.1m 0 . (13 -0 . 01 1 19 .  78 51Jm 0 . 03 0 . 04 40 . 56 
GF/C 0 . 15 o .  15 4•7 . '9::.\ GF/C I) . 1 1  0 . 23 3 1 . 07 
TOTAL 1 . 33 0 . 45 74. 73 TOTAL 0 . 79 0 . 50 6 1 . 35 
1 --. .. 27V0608 20•Jffl 1 .  02 0 . 26 79. 47 1 --. .. 27V0808 20um 1 .  22 0 . 42 74. 32 .t.-J L•.J 
5tJj'I\ 0 . 03 -0 . 01 144 .50 Sum 0 . 05 0 . 06 42 . 5'7 
GF/C o.  t: ::: 0 . 20 47 . 7:3 GF/C 0 . 1 5  0 . 26 36 . 26 
TOTAL 1 . 23 (1 . 45 73 . 13 TOTAL 1 .  42 0 . 74 65 . 63 
150 27V060·� 20•.im o . ·:;,o 0 . 29 75 . 77 1 50 27V080't 20um 0 . 9 1  0 . 35 72 . 08 
5•Jlll 0 . 03 -0. 0 1  144 . 50 51.tm 0 . 04 0 . 04 53 . 93 
GF/C 0 . 13  0 . 30 29 . 78 13F/C o. 12  0 . 21) 38 . 03 
TOTAL 1 .  06 0 . '58 64 . 73 TOTAL 1 .  08 0 . 59 64 . 6 1 
200 27'v'06 10 20um 0 . 32 0 . 1 1  75 . 2't 200 27\H)::: 1 0  2011,11 0 . 40 0 . 23 63 . 26 
51.ltTI 0 . 02 -0 . 0 1 22:3 . 15  :ium 0 . 03 0 . 04 40 . 56 
C,F IC  0 . 13  0 . 20 3·=i . 68 GF/C 0 . 1 1  0 . 20 35 . 0.2 
TOTAL 0 . 47 0 . 30 6 1 .  41  TOTAL 0 . 54 0 . 47 53. 13  
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Table 4 .  Continued . 
DAT! & TIHE(LT) Lat, Loll&, Statioll No, DAT! & TlHE(LT) Lat. Loll&, Station lfo. 
hpth Sample lfo . .Filter ai.1.a Phaeo Ratio Depth Suple lfo. Filter Oil.a Phaeo Ratio <•> yia/1) C,ua/1) (%) (m) (pa/1) (p.a/1) (%) 
85/ 1 2/28 1300 70-15. 6$ 24-27 , 8E St. 3 86/02/ 14  2 120 70-14 , 9S 24-02. 7E St. 4-2 
0 27V0901 20um 1 . 20 0 . 22 84 . 54 0 27V 1 101  20um 3 . 89  0 . 99  79. 79 
5um 0 .03 0 . 03 5 1 . 33 5um 0 . 18 0 . 06 73. 0 1  
GF/C 0. 1 5  0 . 07 68. 45 6F/C 0 . 49 0 . 19  72. 36 
TOTAL 1 . 38 0 . 32 81 . 36 TOTAL 4. 55 1 . 24 78. 65 
10  27V0902 20um 0 .99 0 . 19 84. 03 10  27V1 102 20um 4. 1 4  1 . 43 74. 28 
5um 0 .03 0 . 0 1  72, 25 5um 0. 18  0 . 09 65. 8 1  
GF/C 0 . 1 7  0 , 08 68. 45 GF/C 0. 62 0 . 24 7 1 .  7 1  
TOTAL 1 .  19 0 . 28 8 1 . 08 TOTAL 4 . 93 1 .  77 73 . 6 1  
20 27V0903 20um 1 .  0 1  0 . 21 83. 03 20 27V 1 103 20um 4 . 18  1 , 99 67. 73 
5um 0. 02 0 . 02 54. 76 5um 0. 1 6  0 . 13  54. 76 
GF/C 0, 1 3  0 . 08 60. 58 GF/C 0 . 46 0 . 29 6 1 . 43 
TOTAL 1 . 16 0 , 30 79. 12  TOTAL 4 . 80 2. 4 1  66. 56 
30 27V0904 20um N. O. N. O. N. D. 30 27V 1 1 04 20um 3 .8 1  0 . 85 8 1 . 83 
51Jffl 0. 02 0 . 0 1  62. 74 5um 0. 1 8  0 . 10 63. 56 
GF/C 0 . 09 0 . 09 48 . 61 GF/C 0, 56 0 . 24 69 , 62 
TOTAL 0. 1 1  0 . 1 1  50 . 70 TOTAL 4 . 55 1 . 19 79, 2 1  
50 27V0905 20um 0 .72 0 . 16  8 1 . 62 50 27V1 10!5 20um 1 . 20 0 . 32 78 . 99 
5•Jm 0 .02 0 . 02 53. 24 5um 0 . 06 0 . 10 38. 37 
GF/C 0. 08 0 . 09 48. 61 GF/C 0 . 44 0 . 2 1  67. 43 
TOTAL 0 . 83 0 . 27 75 . 50 TOTAL 1 ,  70 0. 63 73. 02 
75 27V0906 201Jm 0. 46 0 . 08 86. 09 75 27V 1 106 20um 0 . 54 0 . 1 5  78. 19  
5um 0 .03 0 . 02 6 1 . 93 5um 0 . 05 0 . 07 39 . 93 
GF/C 0 , 08 0 . 07 52. 89 GF/C 0. 30 0 . 32 48. 28 
TOTAL 0 . 58 0 . 17  77. 44 TOTAL 0 . 88 0. 54 62, 1 1  
100 27V0907 201Jm 0. 52 0 . 1 1  81 . 93 100 27V 1 107 20um 0 , 28 0 . 17  61 . 57 
5•Jm 0 . 02 o . oo 83. 66 5um 0 . 04 0 . 07 34. 98 
GF/C 0 . 07 0 , 08 47. 80 GF/C 0 . 23 0 , 23 49. 20 
TOTAL 0 . 6 1  0 . 20 75 . 58 TOTAL 0 .54 0 . 48 53, 18  
125 27V0908 201Jm 0 . 46 0 . 1 1  80. 58 125 27V1 108 20um 0 . 2 1  0 . 23 48. 25 
51Jm 0 . 02 0 . 0 1  76. 05 5um 0 . 04 0 , 03 57 . 04 
GF/C 0 . 07 0 , 07 49 . 23 GF/C 0 . 2 1  0 . 26 44; 59 
TOTAL 0 .54 · 0 . 18 74 . 55 TOTAL 0 . 46 0 , 52 47 . 14 
150 27V0909 201Jm 0. 47 0 . 12  79, 58 150 27V1 109 20um 0, 14  0 ,  14  49. 14  
5•Jm 0 . 02 0 . 0 1  59. 32 5um 0 . 02 0 , 05 29. 66 
GF/C 0 . 08 0 . 12  41 . 56 GF/C 0. 18 0 . 17 5 1 . 68 
TOTAL 0 . 57 0 , 25 69 . 44 TOTAL 0 .34 0 . 36 48 . 42 
200 27V091 0  201Jm 0 . 05 0 . 03 62. 74 200 27Vl 1 10 20um 0 . 04 0 . 07 37, 08 
5um 0 . 02 0 . 0 1  76. 05 5um 0 , 0 1  0 , 05 19. 96 
GF/C 0 . 03 o . oa 27. 09 GF/C 0, 15  1 . 1 4 1 1 . 85 
TOTAL 0 . 10 0 . 12 45 . 63 TOTAL 0.21  1 . 25 1 4 . 1 6  
86/02/ 14  1 1 15 70- 13. 5$ 24- 12 ,5E St. 4-1 86/02/ 1 4  2357 70- 14 ,3$ 24-0 1 . 4E St. 4-3 
0 27V1001 20um 5 . 63 2 . 14  72. 4 1  0 27V 1201  20um 3 . 28 1 .  2 1  73. 03 
5um 0. 1 4  0 . 10  58 . 3 1 5um 0 . 15  0 . 06 70. 02 
GF/C 0. 45 0 . 43 51 . 42 GF/C 0 . 50 0. 35 58. 78 
TOTAL 6 , 22 2 . 67 69. 97 TOTAL 3 , 93 1 . 62 70. 74 
10  27V 1002 20•Jm 5 . 70 1 . 30 8 1 . 48 1 0  27V 1202 20um 4 . 06 1 . 59 7 1 . 8 1  
51.1m 0. 17  0 . 08 68. 45 5•Jm 0 . 19  o .oo 98. 87 
GF/C 0. 4·� 0 . 46 5 1 . 85 GF/C o.  61 0 . 44 58. 02 
TOTAL 6 . 36 1 . 83 77. 66 TOTAL 4 . 87 2 . 04 70. 46 
20 27V1 003 201Jffl 5 .65 1 . 54 78. 57 20 27V 1203 20•Jffl 4 . 02 0 . 99 80 . 18  
5um 0 . 2 1  0 . 12 62. 97 51Jm 0 ,  16 0 . 08 66. 37 
GF/C 0 . 54 0 . 35 61 . 06 GF/C 0 , 63 0 . 39 62. 00 
TOTAL 6. 40 2 . 0 1  76. 1 1  TOTAL 4 , 8 1  1 . 46 76 . 6'1 
30 27V l004 20um 4 . 5 1  1 ,  1 5  79, 7 1  30 27V1204 20•Jm 4 . 24 1 .  13 78 . 93 
'51Jm 0 . 23 0 . 10  69. 44 Sum 0 . 21 0 . 09 7 1 .  42 
GF/C 0 . 53 0 , 27 66 . 37 GF/C 0 . 66 0 . 48 57. 96 
TOTAL 5 , 27 1 . '52 77. 6S TOTAL '5. 1 1  1 ,  70 75 . 10 
50 27V100'5 201Jm 2 . 09 0 . '50 80. 6 1 51) 27V1205 20um 1 ,  50 0. 37 80. 29 
!ium 0 . 12  0 . 06 66. 04 51Jm o. 1 1  0 , 07 6 1 . 43 
GF/C 0 . 43 0 , 4 1  S 1 . 33 GF/C 0 . 48 0 . 33 5'1 , 56 
TOTAL 2. 65 0 . 98 73 . 06 TOTAL 2. 10  0, 77 73 . 19 
75 27V1 006 20•Jm 1 . 04 0 , 2:3 78 . 86 7'5 27V1206 20um 0 . 76 0 . 27 73. 5'5 
�1Jm 0 . 09 0 . 10  49. 1 4 5um 0 . 06 0 . 04 61 , 43 
GF/C 0 . 37 0 . 19 6'5. 8 1  GF/C 0 . 38 0 . 20 65. 59 
TOTAL 1 .  '5 1  0 . '57 72 . 65 TOTAL 1 .  19 0 . '5 1 70. 19 
100 27V 1007 20•Jm 0 . '54 0 . 20 72. 92 10() 27V 1207 201Jm 0. 37 0 . 17 67 , 84 
� ljll\ 0 . 07 -0 . 0 1  1 1 4 . 08 �IJffl 0. 04 0 . 0'5 43 . 88 
GF/C 0 . 2·� 1) , 27 '5 1 .  70 GF/C 0. 2'5 0 , 2'1 46 . 23 
TOTAL o . a·� 0 . 47 65. 7'i TOTAL 0 . 66 0 . 52 '55 .93 
12'5 27V 1008 20um 0. 16 0 , 2 1 43 . 88 1 
" "' 27V 1208 20•Jm 0 . 32 0 . 14 69. 87 ..... ., 
!51Jm 0 . 03 0 . 03 51 . 33 5um 0 . 03 0 . 04 43. 56 
GF/C 0 . 2 1  0 . 20 50 . 03 GF/C 0 . 2 1  0 . 16 57 . 26 
TOTAL 0. 40 0 . 44 47. 39 TOTAL 0 , '57 0 . 34 62, 47 
150 27V 1009 20um o. 1 1  o .  15 42. 37 1 '50 27V 1209 20um 0 . 2 1  0 . 16 '56, 8 1  
�ljffl 0 . 03 0 . 03 45 . 63 '5�1m 0 . 02 0 . 0'5 3 1 .  1 1  
GF/C 0 . 2 1  0 . 2::; 47 . 53 GF/C 0 . 23 0 . 27 4�. 63 
TOTAL 0 . 34 0 , 40 4� . 63 TOTAL 0 . 46 0 , 4'1 48 . 74 
200 27V 1 0 10  20um o. 1 1  I) , 0'1 '52 . 96 201) 27V1210  20•Jm 0 . 03 0 . 09 25. 67 
51.tm 0 . 0 1 o. 04 26 . 07 5•.im 0 . 02 0 , 0 1  '59. 32 
GF/C 0 . 14  0 . 16  4.� . 72 GF /C 0 .  10  0 . 26 26 , 47 
TOTAL 0 . 26 0 . 2·1 47. 1 1  TOTAL l) , 15 0 , 36 28. 60 
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Table 4 .  Continued. 
DATE & UHE(LT) Lat . Lona. Station Ko . DATE & TIHE(LT) Lat. Long. Station Mo. 
Depth Sample Ko . Filter Chl.!l Phaeo Ratio Depth Sample Ko . Filter Chl •• Phaeo Ratio 
(m) viall) <pall) (%) (m) <>&all) C)lall) (%) 
86/02/ 15  0355 70- 12 , 4S 23-S6 . 8E St. 4-4 86/02/ 18  1058 67-30 , 1S 3 1-0 1 . SE St. 6 
0 27V1 30 1  20•Jm 2 . 84 1 . 48 65. 74 0 27V150 1  20um 0. 03 -o. oo 108 . 37 
5•Jm 0. 1 5  0 . 07 68 . 45 5um 0 . 0 1  -o. oo 1 14 . 08 
GF/C 0 . 33 0 . 25 57. 04 GF/C 0 , 42 0 . 1 7  7 1 . 26 
TOTAL 3 . 3 1  1 .  79 64 . 87 TOTAL 0 . 45 0 . 16  73. 49 
1 0  27V1 302 201Jm 3 . 43 1 . 04 76 . 76 1 0  27V1 502 20um o . oo 0 , 0 1  22. 82 
Sum 0 . 13  0 . 12 52. 02 Sum o . oo o . oo 45 . 63 
GF/C 0. 46 0 . 26 63. 88 GF/C 0. 13  0 , 06 69 . 29 
TOTAL 4 .03 1 . 42 73. S'Y TOTAL 0. 1 4  0 , 07 65 . 40 
20 27V 1303 20um 3 . 43 1 . 03 76 . 80 20 27V 1:S03 20um 0 . 00 o .oo o . oo 
5•Jm 0 . 1 5  o .  1 1  57. 04 �um 0 . 00 o . oo 0 . 00 
GF/C 0 . 50 0 . 26 65 . S'? GF/C 0. 17  0 . 1 1  60. 84 
TOTAL 4 . 08 1 .  41  74. 29 TOTAL 0, 1 7  0 . 1 1  60 . 84 
30 27V1304 201Jm 3 , 5'Y 1 . 3:3 72 . 25 30 27V 1 504 20um 0 . 0 1  o . oo 68. 45 
Sum 0. 13 0. 12 58. 53 5um 0 . 01 o . oo 68. 45 
GF/C 0 . 62 0 . 28 6°Y ,  1 1  GF/C 0. 1 4  0 , 09 60 . 60 
TOTAL 4 . 39 1 .  78 71 . 12 TOTAL 0. 16  0 . 10  61 . 47 
so 27V1305 201Jm 3 . 09 0, 78 n . s5 50 27Vl:S05 20um 0 . 0 1  o . os 1 1 .  4 1  
5um 0 . 16 0 . 1 1  60 . 84 Sum 0 . 03 -0 . 01 1 36 . 89 
GF/C 0 . 46 (1 . 28 61 . S5 GF/C 0 . 26 0 , 24 52 . 24 
TOTAL 3 . 72 1 .  17  76 . 05 TOTAL 0 . 30 0 , 28 51 . 33 
75 27V 1306 20um 1 . 10 0 . 3 1  77 . 76 75 27V 1506 20•Jm 0 . 02 -0. 0 1  1 36 . 89 
5•Jm 0 . 09 0 . 05 63 . 64 5um o . oo 0 . 03 5 . 70 
GF/C 0. 44 0 . 27 61 . 53 GF/C 0 . 1 2  0 . 1 5  45 . 63 
TOTAL 1 . 62 0 . 64 7 1 .  79 TOTAL 0 . 1 5  0 . 1 7  46. 1 5  
100 27V1307 201Jm 0 . 35 0 . 10  78 . 3S 100 27V 1 507 20um 0 . 0 1  0 . 04 26. 07 
5um 0 . 04 -0 . 0 1 1 36 . 89 :Sum o . oo o . oo 45. 63 
GF/C 0 . 28 0 . 20 58 . 23 GF/C 0 . 1 2  0 . 17  42 . 2 1  
TOTAL 0 . 67 0 . 29 69 . 9'y TOTAL 0. 1 4  o .  2 1  3'Y . 93 
125 27V 1308 2011111 0 . 21 0 . 08 7 1 . 87 125 27V1 508 20•Jm o .oo 0 . 02 15 . 21  
5um 0 . 02 1) . 1)0 9:3 . 87 Sum 0 . 00 o . oo 68. 45 
GF/C 0 . 23 0. 16  59. 57 GF/C 0 . 06 0 . 33 14 . 37 
TOTAL 0. 46 0. 24 65. 86 
27V1509 
TOTAL 0 . 06 0 . 35 15. 34 
150 27V1309 201Jm 0 . 07 0 . 16  3 1 . 37 150 20um o . oo o . oo 68. 45 
5•.1m 0 . 02 -0. 0 1  250 . 97 51Jm 0 . 00 0 . 01 22. 82 
GF/C 0. 1 5  0 . 15  49 . 98 GF/C 0 . 05 0 . 1 2  28. 52 
TOTAL 1) , 24 0 . 30 44 . 72 TOTAL 0. 06 0 . 13  29 . 84 
200 no  d�t� 201Jm o. oo o . oo o . oo 200 27V15 10  20um 0 . 00 0 . 02 7 . 6 1  
5um o . oo o . oo o . oo 5um 0 . 00 o . oo 45 . 63 
GF/C o . oo o . oo o . oo GF/C 0. 03 0, 1 3  1 7 . 63 
TOTAL o. oo o . oo 0. 00 TOTAL 0. 03 0, 15  17 . 5!:; 
86/02/ 15  1 1 25 70-1 4 . 8S 23-53 . lE  St. 4-5 86/02/ 19 1041  67-30 . 3S 32-58 . 8E St. 7 
0 27V1 40 1 20•Jm 3 . 65 o .n 79 . 69 0 27V 1601 20um 0 . 02 0 . 0 1  76 . 05 
5um N.D .  N . D .  N . D .  5um o . oo 0 . 02 7 . 6 1  
GF/C 0 . 54 0 . 32 62 . 74 GF/C 0 . 21  0 . 26 44 . 93 
TOTAL . 4 . 19 1 . 25 77. 00 TOTAL 0 . 23 0 , 28 44 . 67 
10 27V 1402 201Jm 3 . 59 1 . 04 77 . 47 10  27V 1602 201Jm 0 . 0 1  0. 0 1  45. 63 
Sum 0 . 1 2  o . oo 98 . 87 5•Jm o . oo 0 . 01 22 . 82 
GF/C 0 . 56 0 . 27 67 . 32 GF/C 0 . 2:3 1) , 22 56 . 54 
TOTAL 4 . 27 1 . 32 76 . 43 TOTAL 0 , 29 0 . 23 55. 32 
20 27V 1403 201Jm 3 . 74 0 . 71  84. 07 20 27V1 603 20um I) . 0 1  0. 1)1) 9 1 . 26 
51Jm I), 16 -1). 15 1779. 60 5•Jm 0. 00 o . oo 45 . 63 
GF/C 0 . 63 0 . 22 74 . 27 GF/C 0 . 3 1  1) , 08 78. 59 
TOTAL 4 . 53 0 . 78 85 . 38 TOTAL 0 . 32 0 . 09 78. 22 
30 27V1404 20um 3 . 40 0 , 8'? 79 . 35 30 27V 1 604 201Jm -0 . 00 0 . 04 -9 . 13  
51Jm 0 . 15  0 . 0 1  91 . 26 5u,n 0 . 00 0 . 0 1  22 . 82 
GF/C 0 . 52 0. 21) 72 . 72 GF/C 0 . 33 1) , 24 57 . 6 1 
TOTAL 4 . 07 1 .  10  78. 80 TOTAL 0 . 33 0 . 2·;, 52 . ·n 
50 27V 1405 201Jm 3 . 29 0 . 67 83. 02 50 27V 1605 201Jm 0 . 00 0 . 02 1 7 .  1 1  
51Jm 0 . 15  0 . 07 68. 45 Sum 0 . 00 o . oo 45. 63 
GF/C 0 . 6 1  0 . 27 69. 52 1:;F/C 0 . 30 0 . 28 52.  1 1  
TOTAL 4 . 06 1 .  0 1  80 . 1)4 TOTAL 0 . 3 1  0 , 3 1  50. 41 
75 27V 1406 20•Jm 1 . 1 9 0 . 3 1  79 . 14 75 27V1606 201Jm 0 . 0 1  0 . 01 6:3. 45 
�um 0 . 44 0 . 14  76 . 43 �um 0 . 0 1  0 . (14 15 . 21  
GF/C 0 . 42 0. 32 56 . 5'? GF/C  0 . 37 0 . 37 49 . 88 
TOTAL 2 . 0:i 0 . 77 72. 7 1  TOTAL 0 . 39 0 . 4 1  48 . 5 1 
100 27V 1407 20um 0 . 36 0 . 07 83 . 03 101) 27V 1607 201Jm 0 . 0 1  0 . 04 16. 30 
�um 0 . 05 0 . 0 1  88 . 4 1  5um 0 . 0 1 0 . 02 45 . 63 
GF/C 0 . 13 0 . 28 32 . 42 GF/C 0 . 20 o .  19  5 1 . 02 
TOTAL 0 . 5:i 0 . 36 60 . 4:3 TOTAL 0 . 22 <) . 25 47 . 0 1  
1 2� 27V1 40:3 20•Jin 0 . 05 -0 . 0 1 1 36 . 89 1 25 27V 1608 20•Jm 0 . 0 1  0 . 02 30. 42 
5•.un 0 . 01 -0 . 1)1  205 . 34 51Jm 0 . 00 0 . 01 22. 82 
GF/C 0 . 05 0 . 1)4 �7 . 92 GF/C 0 . 10  0 . 05 66 . 16 
TOTAL o. 1 2  0 . 02 86 . 46 TOTAL 0. 10 0 . 07 59 . 89 
150 27V 1 40·;, 20•.tm 0 . 06 1) . 02 72 . 25 150 27V 160't 201Jm 0 . 00 1) , 0 1  0. 00 
5•Jm 0 . 0 1  -o. oo 159 . 7 1  Sum o . oo 0 . 01 1 1 .  41  
GF/C 0 . 06 o. t:3 24 . 20 GF/C 0 . 07 0 , 06 50 . 70 
TOTAL o .  13  1) . 20 3·;, , 6:3 T1)TAL 0 . 07 0 . 09 42 . 52 
200 27V14 10  2(111m 0 , 06 -0 . 0 1 1 1 0 . :32 2t)(> 27V16 10  20um 0 . 00 0 . 02 7. 6 1  
5um o . o:: -0 . 00 1 1 4 .  <):?, 5um 0 . 00 0 . <) 1  1 1 .  4 1  
1:i,F/C 0 . 0:3 1) , 09 % . 5::: GF/C 0 . 02 1) . 0: : 1 ·;, . ::: 1  
TOTAL 0 . 15  o . o::: 64 . 30 TOTAL 0 . 02 0 . 1 1  1 6 .  4::: 
Table 4 .  Continued . 
DAT! & TlHE(LT) Lat. Lona, Station tfo . DATE & TIHE(LT) Lat. Lona. Station Ho. 
Depth S-ple tfo . Filter Ct! •• Pbaeo latio Depth S..ple llo. Filter Oil.a. Pheeo latio 
C•> Cpa/1) (}la/1) (%) <•> Cpa/1) (}la/1) (%) 
86/02/20 1047 67-28 . 6$ 36-05 . 9E St. 8 86/02/25 1 10 1  65-01 . SS 37-3706E St. 1 1- 1  
0 27V1701 20um 0 . 02 0 . 0 1  62. 74 0 27V190 1 20um 0 . 08 o. oo 97, 48 
5um 0 .00 0 . 01 0 . 00 5um 0 . 02 0 . 01 63. 88 
GF/C 0 . 12  0 . 10  54. 76 GF/C 0 . 05 0 , 03 64 . 30 
TOTAL 0. 14  0 . 12  52. 60 TOTAL 0. 1 5  0 . 04 77 , 74 
10 27V1702 20um o . oo 0 . 02 7 . 61 10  27V1902 20um 0 . 07 0 , 03 7 1 . 71 
5um o .oo 0 . 01 o . oo 5um 0 . 03 o . oo 86. 70 
GF/C 0 . 2 1  0 . 10  67 . 90 GF/C 0 . 06 0 . 10 39 , 4 1  
TOTAL 0. 2 1  0 . 13 61 . 16 TOTAL 0. 1 7  0 . 13 56. 20 
20 27V1703 20um o .oo 0 . 0 1  1 1 . 4 1 20 27V1903 20um 0 . 06 0 . 10  35, 26 
5•lffl o .oo 0 . 01 1 1 .  4 1  5um 0 . 02 0 . 05 27. 89 
GF/C 0 .30 0 . 15  66. 64 GF/C 0 , 06 0 . 29 16 . 16  
TOTAL 0 . 3 1  0 . 18 63. 34 TOTAL 0. 1 3  0 . 44 22, 82 
30 27V1704 20um 0 . 01 0 . 03 22 , 82 30 27V1904 20um 0 . 09 -0. 01 106 . 47 
5um 0 .00 0 . 04 o . oo 5um 0 .02 0 . 03 4 1 . 83 
GF/C 0 . 29 0 . 23 56. 40 GF/C 0. 06 0 . 03 64. 64 
TOTAL 0. 30 0 , 29 50. 92 TOTAL 0. 17  0 , 05 76. 81 
50 27V1705 20um 0 . 0 1  0 . 02 45. 63 50 27V1905 20•llll 0 . 08 0 . 03 74 . 97 
5•.!111 0 . 0 1  0 . 01 68. 45 5um 0 . 09 -0. 03 1 48. 30 
GF/C 0 . 22 0 . 1 7  56 .62 GF/C 0 . 10  0 . 02 84 , 55 
TOTAL 0 . 25 0 . 19 56. 48 TOTAL 0 . 26 0 . 1)2 94 , 19 
75 27V1706 20um 0 . 0 1  0 . 02 34. 22 75 27V1906 20um 0 . 10  0 . 0 1  91 . 26 
5um 0 . 0 1  0 . 01 57 . 04 5•lm 0 .05 0 . 02 70, 73 
GF/C  0. 1 4  0 . 17  45. 09 GF/C 0 . 1 3  0 . 1 2  52. 80 
TOTAL 0. 15  0 . 19 44 . 68 TOTAL 0 . 28 0 . 15  65 , 40 
100 27V1707 20um 0 .0 1  0 . 0 1  53. 24 100 27V 1907 20um 0 . 10  0 . 05 65, 34 
5um o.oo 0 . 0 1  34. 22 5um 0 .02 0 . 04 32. 96 
GF/C 0 . 08 0 . 22 27 . 16 GF/C 0 . 20 0 . 26 43, 10  
TOTAL 0. 10 0 . 24 29. 1 3 TOTAL 0. 32 0 . 36 47. 33 
125 27V1708 2t)um 0 . 00 0 . 0 1  22. 82 125 27V1908 20um 0 . 03 0 . 04 45, 63 
5wn 0 . 1)0 O.  O l  1 1 .  4 1  5um 0 . 02 o. 01 62. 74 
GF/C 0 . 07 0 . 43 14 . 22 GF/C 0 . 08 0 . 13  38 , 03 
TOTAL 0 . 07 0 . 44 14 . 26 TOTAL 0 . 13 0 . 18 42 , 00 
150 27V1709 20um o . oo 0 . 01 o . oo 150 27V1909 20um 0 . 0 1  0 . 02 4 1 , 07 
5u111 o . oo 0 . 01 o .oo 5u111 0 . 0 1  0 . 02 31 , 94 
GF/C 0 . 03 0 . 08 27. 09 GF/C 0 . 03 0 . 06 36, 86 
TOTAL 0 . 03 0 . 1 1  22 . 82 TOTAL 0 .06 0 . 10 36 , 70 
200 27V17 10  20um o . oo O. t)1  0 . 00 200 27V1910  20um 0 . 0 1  0 . 0 1  45, 63 
�um 0 . 00 0 . 01 o . oo 5um 0 . 01) 0 . 01 34. 22 
GF/C 0 . 04 0 . 09 3 1 . 69 GF/C 0 . 00 0 . 39 0 , 41 
TOTAL 0 . 04 I) , 10 28 . 52 TOTAL 0 . 0 1  0 . 4 1  3. 0·� 
86/02/21 1 045 67-32 , 0S 37-35 . 3E St. 10 86/02/2'5 1755 65-00. 0S 37-40. 6E St. 1 1-2 
I) 27V t :30 1 20•Jm 0 .02 0 . 02 53. 24 0 27V2001 20um 0 . 08 0 . 01 89. 36 
5um 0 . 0 1  0 . 0 1  38. 03 5•Jm 0 . 02 0 . 03 42 .37 
GF/C  0. 15  0 . 18 46 . 62 GF/C 0 . 05 0 . 05 50, 1 9  
TOTAL 0. 19  0 . 21 46. 88 TOTAL 0 . 15  0 , 09 62, 41 
10 27V 1802 20um 0 . 02 0 . 04 28 . 52 10  27V2002 20u111 0 . 0:3 0 . 03 7 1 , 49 
5•Jm 0 .0 1  0 . 0 1  53. 24 5um 0 . 03 o . oo 9 1 . 26 
GF/C 0 . 20 0 . 09 69 . 5'7 GF/C 0 . 05 0 . 08 39. 29 
TOTAL 0 . 23 0 . 14  62 . 18 TOTAL 0 . 15  0. 1 1  57. 96 
20 27V 1803 20um 0 . 02 0 . 02 45. 63 20 27V2<)03 20um 0 . 06 0 . 03 64, 94 
5um 0 . 0 1  0 . 0 1  57. 04 5•Jm 0 . 03 0 , 04 45 . 63 
GF/ C  0 . 16 0 . 07 7 1 . 30 GF/C o . os 0 . 05 50. 19 
TOTAL 0. 1 ·;, 0 . 10 66. 74 TOTAL 0 . 15  I) , 13 54. 04 
30 27V 1S04 201Jm 0 . 02 1) , () 1  57 . 04 30 27V2004 20um 0 . 08 0 . 03 7 1 , 49 
5u111 0 . 0 1  0 . 0 1 53 . 24 5•JIII 0 . 03 0 . 03 5 1 . 33 
GF/C 0 . 1'5  0 . 08 64. 17  GF/C 0 . 05 0 , 1)9 34. 22 
TOTAL 0. 18 0 . 10  62. 60 TOTAL 0 . 1 6  (J, 1 5  50. 41 
50 27V180'5 20um 0 . 03 o .  <) 1 82 . 1 4 50 27V2005 20um 1) , 05 0 . 04 57. 04 
5um 0 . 0 1  0 . 02 4� . 63 51Jm 0 . 06 0 . 03 66. 55 
GF/C 0. 18 0 . 15 54. 06 GF/C 0 . 1 2  0 . 07 62, 30 
TOTAL 0 . 22 0 . 1 7  56. 00 TOTAL 0. 22 0 . 14  62, 06 
75 27V1806 20u111 o . oo 0 . 02 15. 21  75 27V2006 20u111 0 . 08 0 . 06 58 , 84 
'5um 0 . 02 0 . 01) 85 , 56 �um 1) , 06 0 . 02 77 , 57 
GF/C 0 . 28 0 . 34 4'5 . 0'i GF/C 0 . 21 0 . 14 60 . 07 
TOTAL 0. 30 0 . 36 45 . 88 TOTAL 0. 35 0 . 21 62 , 0 1 
100 27V 1807 20u111 0 . 0 1  0 . 0 1  3:3 . 03 100 27V2007 20•JIII 1) .05 0 . 03 62. 74 
'!aum 0 . 02 0 . 0 1  �·f . 32 5um 0 . 02 0 . 1)3 38. 03 
GF/C 0. 16  0 . 17 48 . 17 GF/C 0 . 12  0 . 16  43. 23 
TOTAL o. 1 ·� 0 . 20 48 . 64 TOTAL 0. 19  0 , 2 1 46 . 85 
1 25 27V 1 :308 20um 0 . 01  0 . 02 31 , 'i4 12� 27V2008 20•Jm I). o 1 I) . I) 1 53. 24 
'Sum o . oo 0 . 0 1 34 . 22 �IJffl 1) , 00 0 . 01  34. 22 
1:;F/C 0 . 1 2  0 . 16 43. 88 GF/C 1) , 1)6 0 . 14 30 . 6:3 
TOTAL 0. 14  0 . 19  42. 16  TOTAL 0 . 08 0 . 16  32. 83 
1 '50 27V t ::�o·;, 201Jm 0 . 00 0 . 02 15 ,  2 1  150 27V20t)'y 20um 1) . 00 I) . 0 1  34 , 22 
51.1m 0 . 00 o .  0 1  1 1 .  4 1  51.1111 o . oo o . oo 45. 63 
1)F/C 0 . 02 o .  21  9. 27 GF/C 0 . 03 o .  10 24. 0:3 
TOTAL 0 . 03 0 . 24 9 , 87 TOTAL 0 . 04 0 . 1 1  26 , 07 
200 27V l :3 1 0  20•Jm 0. 00 0 . 02 1'5 .  21  200 27V2010 201.1111 0 . 00 0 . 0 1 22 . :32 
:;1J,n 0 . 00 0 . 0 1 22 . 82 51.1m 1) , 00 o. 0 1  0 . 00 
1"jF/C  () . 03 0 . 11) 26 . 62 1"jF/C 0 . 0 1  0 . 03 22. 8:: 
TOTAL 0. 04 0 . 1 2  24, :::''i TOTAL (I , I) 1 1) , 1)4 1 ·;, . :;1,:. 
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Table 4 .  Continued . 
DATE & TIHE(LT) Lat. Long. Station No . DATE & TIHE(LT) Lat. Long. Station No. 
Depth Sample No . Filter Oil.A Phaeo latio Depth Sample Ne . Filter Oil.A Phaeo latio 
(11) (µg/1) (}lg/1) (%) (11) (µa/1) (pg/1) (%) 
86/02/25 2335 65-02. 0S 37-40. 9E St. 1 1-3 86/1)2/26 1 100 65-0t) . 2S 37-38 . SE St. 1 1 -5 
0 27V21 0 1  20um 0 . 07 -0. 01 109 . 0 1  0 27V23t) 1 20um o . oa -0. 04 219 . 03 
5•Jm 0 . 02 0 . 0 1 76. 05 5um 0 . 02 -0 . 0 1  lS'i. 7 1  
GF/C 0 . 05 0 . 06 47. 1 5  GF/C  0 . 05 0 . 04 57 . 04 
TOTAL 0 . 1 4  0 . 06 70 . 98 TOTAL 0. 1 5  -0. 0 1  1 10 . 48 
1 0  27V21 02 20um 0 . 08 0 . 03 71 . 30 10  27V2302 20um 0 . 09 0 . 02 60. 61 
5um 0 . 01  0 . 04 13 . 04 5um 0 . 02 -0. 0 1  1 48. 30 
GF/C 0 . 04 0 . 2 1  17 . 1 1  GF/C 0. 05 0 . 05 52. 1 5  
TOTAL 0 . 13  0 . 29 3 1 . 32 TOTAL 0. 1 6  0 . 06 72. 1 3  
20 27V2103 20um o . os o . os 50. l'i 20 27V2303 20•Jm 0 . 06 0 . 01 86 . 00 
S•Jm 0 . 02 0 . 02 53 . 24 5um 0 . 03 -0 . 00 1 08. 37 
GF/C 0 . 06 0 . 0 1  88. 98 GF/C 0 . 04 0 . 03 56. 00 
TOTAL 0 . 1 4  0 . 08 63. 29 TOTAL 0 . 1 6  0 . 05 77. 4 1 
30 27V2 104 20um 0 . 08 0 . 03 74. 97 30 27V2304 20um 0 . 08 0 . 06 55. 24 
Sum 0 . 03 0 . 0 1  68 . 45 5•Jm 0 . 03 -o. oo 1 14 . 08 
GF/C 0 . 06 0 . 09 39 . 93 GF/C 0 . 06 0 . 23 20. 59 
TOTAL 0 . 16  0 . 13 56. 47 TOTAL 0 . 1 7  0 . 29 36. 72 
50 27V2 105 20um 0 . 09 -0. 03 144. 50 50 27V2305 20um 0 . 10  0 . 03 78. S't 
Sum 0 . 07 o . oo 95. 82 5•Jm 0 . 06 0 . 03 68. 45 
GF/C 0 . 1 2  0 . 02 87. 66 GF/C 0. 1 6  -0. 1 4  752 . 9 1  
TOTAL 0 . 28 -0. 01 1 1)3 . 27 TOTAL 0 . 32 -0. 0'i 1.36 . 20 
75 27V21 06 20um 0 . 13  0 . 05 70. 27 75 27V2306 20um 0 . 10  0 . 05 66. 16 
Sum 0 . 03 0 . 02 68 . 45 �um 0 . 05 0 . 0 1  83 . 66 
GF/C 0 . 23 0 . 39 36. 6 1  GF/C 0. 1 7  0 . 1 3  56. 20 
TOTAL 0 , 39 0. 46 45 . 63 TOTAL 0 . 32 0 . 19 62 . 5:3 
100 27V2107 20um 0 . 10 0 . 0 1  94. 52 100 27V2307 20um 0 . 07 0 . 06 54. 04 
Sum 1) . 00 0 . 0 1  1 1 .  4 1  5um o . os -0. 0 1  1 17 . 88 
GF/C 0 , 1 5  0 . 16  48. 28 GF/C 0. 1 9  0 . 25 43. 39 
TOTAL 0 . 25 0 . 18 5:3 . 0 1  TOTAL 0 .32 0 , 31) 50. 94 
125 27V2108 20um 0 . 02 o .oo 98. 87 125 27V230:3 20um 0 . 02 0 . 0 1  63 , 88 
Sum 0 , 00 0 , 0 1  22 , 82 Sum 0 . 0 1  0 , 05 20, 28 
GF/C 0 ,  10 0 . 27 26 . 62 GF/C 0. 1 0  0 . 1 2  44 . 1 1  
TOTAL I), 12  0 . 28 30 . 56 TOTAL 0. 1 3  0 . 19 4 1 . 48 
150 27V2109 20um o . oo 0 . 0 1  1 1 .  4 1  150 27V2309 20um 0 . 0 1  0 . 03 l 'i ,  0 1  
5•Jffl 0 , 1)0 0 . 0 1  0 . 00 5•Jm 0 . 0 1  0 . 0 1  38. 03 
GF/C 0 . 02 (1 . 05 34. 22 GF/C 0 . 04 0 . 1 2  24. 8'i 
TOTAL 0 . 03 0 . 07 26 . 07 TOTAL 0 . 06 0 ,  1 7  25 . 02 
200 27V2 1 1 0  20um o . oo 0 .0 1  o . oo 200 27V2310 20um o . oo 0 . 0 1  34 . 22 
Sum o . oo 0 . 0 1  0 . 00 Sum 0 . 00 0 . 01 1 1 .  4 1  
GF/C 0 . 0 1  0 . 06 10 . 1 4  GF/C 0 . 0 1  0 . 63 2 . 03 
TOTAL 0 . 0 1  1) . 07 8 . 30 TOTAL 0 . 02 0 . 66 2 . 9 1  
86/02/26 0400 65-0 1 , 2S 37-39. 4E St. 1 1 -4 86/03/02 1 1 57 62-07 . 0S 46-06 . lE St. 1 2  
0 27V2201 20um 0 , 08 -0 . 02 1 2'i . 29 0 27V2401 20um 1) , 23 0. 1 1  67 . 50 
Sum 0 . 02 0 . 0 1  57 . 04 Sum 0 .02 0 . 0 1  68. 45 
GF/C 0 , 04 0 . 05 45. 63 GF/C 0 . 04 0 . 04 51 . 85 
TOTAL 0, 1 4  0 , 04 77 . 57 TOTAL 0. 30 0 , 1 6  64 . 88 
10  27V2202 20um O , O'i 0 . 03 73. 8 1  10  27V2402 20um 1), 24 0, 1 1) 70. 87 
Sum o. 01 0 . 03 30. 42 Sum 0. 02 0 . 02 50. 19 
GF/C 0 . 06 0 . 12  32. 32 GF/C 0. 05 0. 44 10 . 74 
TOTAL 0, 16  o .  1 ::: 47. 0'i TOTAL 0. 3 1  0. 55 35. 93 
20 27V2203 20um 0 . 07 0 . 06 55 . 03 20 27V2403 20um 0 . 22 0 . 06 78 . 65 
51Jm 0 , 03 o . oo 91 . 26 �IJffl 0 . 02 O. M 19. 96 
GF/C 0 . 05 0 . 03 62. 74 GF/C 0 . 05 0 . 23 17 . 4 1 
TOTAL 0 , 1 5  o. o·;, 62. 22 TOTAL 0. 29 0. 38 43. 15  
30 27V2204 20•Jm 0 , 08 0 . 07 54 . 76 31) 27V2404 20•Jm 0 . 24 0 . 07 76 . 74 
Sum (1 . 03 -o. oo 102 . 67 5um 0 . 05 0 . 06 42 . S't 
GF/C 1) , 1)6 0 . 04 55. 4 1  GF/C 1) . 06 0. 15  27. 70 
TOTAL 0. 16 o .  1 1  60 . 04 TOTAL 0 . 34 0. 28 55 . 07 
50 27V2205 20um 0 . 10 0 . 03 77 . 84 50 27V2405 20um 0. 22 o . oo 9-i . 63 
Sum 0 . 07 -0 . 03 1'1'6. 2 1  5•Jm 0 . 06 0 . 02 74 . 1 5  
GF/C 0 . 12  o .  13 47 . 64 GF/C 0. 05 0 . 07 3:3 . 92 
TOTAL 0 . 2:3 0 . 1 2  70. 08 TOTAL 0 . 33 0 . 10  76, 015 
75 27V2206 20um o. 10  0 . 03 78 . s·;, 75 27V2406 20um 0 . 23 0 . 08 74, 'i7 
Sum 0 , 04 0 . 02 7 1 . 30 Sum 0 . 17  0. 07 7 1 .  1 3  
GF/C 0, 16 0 . 24 40 . 33 GF/C o. 1 1  0 . 13  45 . 63 
TOTAL 0 , 3 1 0 . 28 5 1 .  75 TOTAL 0 . 5 1  0. 2:3 64 . 7 1  
100 27V2207 20um 0 . 13  0 . 05 70 . 27 100 27V2407 20um 0. 1 2  1) . 08 60 . 30 
5um 0 , 03 0 . 04 4 1 . 07 5um 0 . 05 0 . 04 53 . 24 
GF/C 0 , 25 -1) , 03 1 1 4 . 08 (:F/C I) , 1(1 I) , 1 2  44 . 1 1 
TOTAL 0 , 40 0 . 07 :::6 . 01) TOTAL 0 , 26 0 . 24 52. 1 5  
125 27V2208 20um 0 . 04 0 . 0 1  74 . 97 125 27V2408 20•Jm 0 . 0 1  0 . 04 2·t . :.:. 
5•Jm 0 . 02 0 . 0 1  74 . 15  Sum 0 . 0 1 0 , 06 1 3 . 69 
GF/C 0 , 06 (I . 15  28 . 32 GF/C 0 . 04 I) . 16 1 :3 .  59 
TOTAL 0. 12  0 . 17  4 1 . (17 TOTAL 0 . 06 1) , 26 19 .  1 ·;, 
1 50 21v220·;, 20um 0. 0 1  1) . 00 68 . 45 1 50 27V2409 20•Jm 0 . 00 0 . 03 13 . 6'1 
Sum o . oo 0 . 0 1  ..:. .. . .  :, .:  �IJffl o . oo 0 . 03 5 . 70 
GF/C 0. 0:3 0 . 30 20 . 62 GF/C 0 . 02 0 . 03 42. 37 
TOTAL O . O·t 0 . 3 1  22 . 4 1 TOTAL 0 . 03 0 . l)·y 24 . 24 
200 27Vl2 10 20um o . oo 0 . 0 1  1 1 .  4 1  200 27V2410  201.lm 0 . 01) 0 . 03 5 . 70 
51.1.-n o . oo 0 . 0 1  0 . 00 51im o . oo 0 . 03 5 .  70 
GF /C  0 . 0 1  0 . 06 1 8 .  25 GF/C 0 . (11) 0 . 0:3 4. 15  
TOTAL 0 . 0 1  o .  0·1 1 4 . 67 TOTAL 0 . 0 1  o .  1 3  4 . ::;(J 
-- 1 8 ---
Table 4 .  Continued . 
DATE & TIME(LT) I..t. Lona, Station llo. DATE & TIME(LT) t.t. Lona. Station llo . 
Depth Sampla llo . Filter Chl.4 Phaeo Ratio Depth Suple llo. Filter 011,L Phaeo Ratio 
(11) Cpa/1) Cpa/1) (%) (11) Cpa/1) Cpa/1) (%) 
86/03/08 1240 43-51 . 3S 53-07. 6E St. 1 7  86/03/10 0832 36-07, 6S 54-30. 2E St. 19  
0 27V2501 20um 0 .52 0 . 13  79, 85 0 27V2701 20um o . oo 0 . 05 5 . 70 5um 0 . 1 0  0 .05 65. 34 5um o . oo 0. 06 2 .85 GF/C 0 . 38 0 .28 58 . 03 GF/C 0 . 05 0 , 29 14 . 74 TOTAL 1 . 00 0 , 46 68. 45 TOTAL 0 . 06 0 . 40 12 . 12  10 27V25<)2 20um 0 .45 0, 13 77, 46 10 27V2702 20um o . oo 0 . 05 5 . 70 5um 0. 14 0 , 09 60, 1 !5  5um o . oo 0 . 06 2. 85 GF/C 0. 35 0 , 26 57 , 1 7  GF/C 0. 06 0 . 1 1  36 . 12  TOTAL 0 .94 0 , 49 65. 92 TOTAL 0 . 07 0 . 22 23 . 39 20 27V2503 20um 0 . 50 0, 14  77, 42 2<) 27V2703 20um 0 . 0 1  0 . 0 1  53. 24 5um o. 1 1  0 , 08 57 , 92 5um 0 . 00 0 . 0!5 3. 26 GF/C 0 . 34 0 ,  19  65, 28 GF/C 0. 10  0 . 69 12 . 44 TOTAL 0 .94 0 , 40 70, 03 TOTAL 0 . 1 1  0 . 75 12 . 93 30 27V2504 20um 0 .46 0 , 09 83, 21.) 30 27V2704 20um o .oo 0, 0!5 3 . 26 5um 0. 1 8  0 , 07 7 1 .  7 1  5um o .oo 0 . 06 2, 85 GF/C 0. 43 0 , 38 !53, 1 7  GF/C 0. 06 0. 1 3  32. 1 1  TOTAL 1 . 07 0 , 54 66, 4 1  TOTAL 0 . 07 0 . 24 2 1 .  73 50 27V2'50'5 20um 0 . 29 0 , 09 76. 46, 50 27V270'5 20um o . oo 0 ,0'5 '5 . 70 'Sum 0.2'5 0 , 2 1  53, 74 Sum o . oo 0 . 0'5 '5 . 70 GF/C 0 .37 0 , 22 62, 55 GF/C 0 , 07 0 , 09 44. 64 TOTAL 0, 9 1  0 . 53 63 , 39 TOTAL 0 .08 0 . 20 28. 67 7'5 27V2506 201J1n 0 . 20 0 ,07 73 , 8!5 7'5 27V2706 20um o .oo 0 , 05 3. 26 
Sum 0 ,06 0 . 1.0 36 , 70 'Sum 0 . 00 0 . 08 1 . 90 GF/C 0 , 26 0 , 22 '54 , 62 GF/C 0. 1 4  0 , 26 3'5. 26 TOTAL 0 . '52 0, 3·1 57 . 13 TOTAL 0. 1 4  0 . 39 26. 82 
100 27V2'507 20um 0 . 02 0. 0'5 27, 89 100 27V2707 20um o . oo 0, 04 1 1 . 4 1  
'Sum 0 .04 0 , 06 38. 6 1  'Sum 0 . 0 1  0 . 07 16. '59 GF/C 0 .05 0 .00 40 . 56 GF/C 0 . 27 0. 73 27. 0'5 TOTAL 0 . 1 1  0 ,  18  37 .08 TOTAL 0. 29 0 . 84 25 . 72 
12'5 27V2'508 20um 0 .02 0 , 03 32. '59 125 27V2708 20•Jm o . oo 0 . 04 7 .6 1  
'Sum 0. 0 1  0 . 05 14. 26 'Sum 0, 0() 0. <)7 4, 56 GF/C 0 . 05 0. 1 1  29 . 04 GF/C 0. 09 0 . 3 1  22 . 00 TOTAL 0 . 07 0 , 20 26 . '52 TOTAL 0. 10 0 , 42 19 . 38 150 27V2509 20um 0 .0 1  0, 03 22 . 82 150 27V2709 20um o . oo 0. 06 2 . 85 
'Sum o .oo 0 . 03 1 1 , 4 1  5•Jm o .oo 0 . 06 2 . 9'5 GF/C 0 .04 0 , 03 55. 77 GF/C 0 . 02 0. 12  15. 97 TOTAL 0 . 05 0 . 00 36 , 76 TOTAL 0 .03 0 . 23 10 . 1 4  201) 27V2'510 20um o . oo 0 , 02 1'5 ,  21  200 27V27 1 0  20um 0. 00 0 . 05 o .oo 
'Sum o .oo 0 .02 15. 2 1  'S•Jm o . oo 0 . 05 o. oo GF/C 0 . 0 1  0 . 06 18 . 25 GF/C o .oo 0. 10 1 . 63 TOTAL 0.02 0 . 1 0 17 . 1 1  T1)TAL o .oo 0 . 20 0 . 8 1  
96/03/09 0835 40-35 . 4S 54-0 1 , l E  St. 18 
0 271/2601 20•Jm o . oo o .oo o. oo 
'Sum 0 .00 0 .02 22 . 82 
GF/C 0 .24 0 . 26 48 . 24 
TOTAL 0 .25 0 ,28 47. 19 
10 27V2602 20um 0 . 0 1  0 , 07 12 . 44 
5um o .oo 0 .07 4 . 56 
GF/C 0 . 22 0 .25 47 . 3·1 
TOTAL 0 . 23 0 ,38 37 . 94 
20 27V2603 20um 0 . 0 1  0 .05 17.  1 1  
5um 0 .0 1  0 ,04 19 . 56 
GF/C 0 .27 o. 1 :3 59. 61 
TOTAL 0 .29 0 .27 5 1 . 56 
30 27V2604 20um I) . 0 1  0 , 06 1 1 .  4 1  
Sum 0. 01  0 , 04 16, 30 
GF/C 0 .23 0 .38 37 . 58 
TOTAL 0 .25 0 , 49 33. 55 
50 27V2605 20•Jm 0 . 0 1  0 .06 10. 14 
Sum o. oo 0 . 05 9 . 78 
GF/C 0 . 28 0 . 22 55. 88 
TOTAL 0. 29 0 . 32 47. 24 
75 27V2606 20um o.oo 0 , 08 5. 70 
Sum 0 .0 1  0 , 05 1 1 .  4 1  
GF/C o. 2:3 0 . 29 49 . 05 
TOTAL 0. 2·1 0 , 43 40. :34 
100 27V2607 201Jm 0 . 1)1  0 . 04 16. 30 
5•.1111 (I. 01 0 . (14 16. 30 
GF/C o. 1 ·1 0 .22 46 . 42 
TOTAL 0 . 2 1 0 , 3 1  40. 56 
1 ·�-�·.J 27V260:3 20•.im o.oo 0 . 05 8 .'56 
51Jffl o. oo 0 .05 9 . 78 
GF/C 0 .05 I) . 2:3 13. 8'1 
TOTAL 0 . 06 0 , 3:3 12 .  72 
150 27V260't 20•Jm 0 . 00 0 . 05 5. 70 
51J11I 0 . 00 0 .05 3. 26 
1'.,F/C 0 . 02 0 . 08 16. 30 
TOTAL 0 .02 0 . 1  ·1 1 0 . 23 
200 27V26 10 20•.1m 0 . 0 1  0 . 08 7 . 6 1  
�,.,m 0. 00 o . o::: 2 . 07 
1:;FJ(  o . oo 1) , 1)6 2. 54 
TQTAL I) , 1) 1 0 . 22 4 .  : ::: 
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Tab le 5 . Data on plankton col lected by vertical haul s with two NORPAC standard nets 
(one has 0 . 3 3 mm and another has 0 . 1 1 mm me sh openings ) .  
Stn. Posit ion Ship ' s  t ime Length Angl e  Estimated RGS Flow-meter Estimated Wet weight of sample  Mesh Sample  No . Large organ isms 
No . of  of depth of volume of 
3 
s ize removed before 





) (gr) (gr) (pm) 
4 70-14 . 0S 1985 1 68 28 150 51 2252  29 . 91 330 2 7N001 
24 -l l . 3E Dec . 25 1202 1 249 1240  1 7 . 1 7  l l O 2 7N002 
s 70- 10 . 8S Dec . ZS 1610  150  0 150  51  1 530 20 . 32 330 27N003 
24-28 . 7E 1249 755 10 .46  l l O  2 7N004 
1 - 1  70-14 . 4S Dec . 26 0959 160 20 1 50 51  19 35 25 . 70 330 27NOOS 
24 -1 0 . 7E 1249 825 1 1 . 4 3  l l O  27N006 
1 - 2  70-1 0 . SS Dec . 26 1 707 1 52  1 0  1 5 0  51 1 702 22 . 60 330 27N007 
t-.=) 
24 -11 . 0E 1 249 843 1 1 . 68 l l O  2 7N008 
0 
1 -3 70-1 0 . IS Dec . 26 2207 150  6 150 51 1600 21 . 25 330 27N009 
24- 10 . 7E 1 249 734 1 0 . 1 7 1 1 0  27N010 
1 -4 70-09 . 9S Dec . 27 0311 1 5 3 1 2  1 5 0  51 330 27NOl l  
24-10 . 0E 1 249 l l O  27N01 2 
1 -5 70-10 . 8S Dec . 27  1 000 150  2 150  51  1 548 20 . 56 330 27N01 3  
24 - l l  . 4E 1249 735 1 0 . 1 8  l l O  2 7N014 
2 70-06 . 8S Dec . 29 1020 1 5 2  1 0  1 5 0  51 1682 22 . 34 330 27N015 
24-08 . SE 1249 700 9 . 70 1 1 0  27N016 
3 70-1 5 . 6S Dec . 29 1 352 1 65 25 150 51 2000 26 . 56 330 27N017 
24-27 . 8E 1249 848 1 1 .  74 1 1 0  27N018 
4 - 1 70- 1 3 . 7S 1986 196 40 150 51 491 8 65 . 31 330 27N019 
24-1 2 . 4E Feb . 14 1 1 1 9  1 249 1 5 1 3  20 . 96 1 10  27N020 
Table  5 .  Con tinued . 
Stn . Posit ion Ship ' s  t ime Length Ang le  Estimated RGS Flow-meter Est imated Wet weight of sample  Mesh Sampl e No . Large organisms 
No . of of  depth of  volume of  3 size  removed before 
Date Time wire wire haul No . Revolution wat er in a haul per 1000 m weighing 
(m) 
( 0 ) (m) (m
3
) (gr) (gr) (µm) 
4 -2 70-1 5 . 0S 1 986 162 22 1 50 51  1 9 15  25 . 43 330 2 7N021 
24-02 . 0E Feb . 1 4 2124 1 249 1 1 02 1 5 . 26 1 1 0 2 7N022 
4 -3 70-1 4 . 2S Feb . 1 4 2350 1 60 20 150  51  1 969 26 . 1 5  3 30 27N023 
24-00 . 7E 1 249 933 1 2 . 92 1 1 0 27N024 
4 -4 70- 1 0 . SS Feb . I S  0350 1 73 30 1 50 51  241 0  32 . 01 3 30 27N025 
24-00 . 8E 1 249  1 208 16 . 73 1 1 0  27N026 
4-5 70- 1 5 . 3S Feb . I S 1 1 28 212  45  1 50 5 1  3620 48 . 07 330 27N027 
23-53 . 4E 1 249  1 660  22 . 99 1 1 0  27N028 
6 67- 30 . lS Feb . 1 8 1 057  1 77 32 1 50 5 1  2776 36 . 87 330 27N029 
3 1 -02 . 0E 1 249  2 1 82 30 . 22 1 1 0  27N030 
7 67-30 . 3S Feb . 1 9  094 1 1 50 0 150  5 1  1 794 23 . 82 3 30 27N031 
32-59 . 2E 1 249 1427  19 . 76 1 1 0  2 7N032 
8 67-29 . 8S Feb . 20 1 050 1 56 1 6  150  51  1 862 24 . 73 330 27N033 
36-01 . 0E 1249 1 608 22 . 27 1 1 0  2 7-N034 
1 0  67-30 . 3S Feb . 2 1 1 049 196 40  l50 51  2836 37 . 66 330 27N035 
37-40 . 7E 1 249 2360 32 . 69 1 1 0  27N036 
1 1 - 1  64 . 5 9 . 9S Feb . 25 1 1 1 0  196 40 150 51  3189  42 . 35 330 27N03 7 
37-40 . 0E 1 249 2468 34 . 1 8 1 1 0  27N038 
1 1 - 2  65-00 . 0S Feb . 25 1802 155 1 5  1 50  5 1  2061 2 7 . 37 330 27N039 
37-40 .  l E  1 249 1 770 24 . 51 1 1 0  27N040 
Table 5 .  Continued . 
Stn . Position Ship ' s  t ime Length Angle  Estimated RGS Flow-meter Estimated Wet weight of sample Mesh Sample No . Large organisms 
No . of of depth of volume of 3 
size removed before 
Date Time wire wire haul No . Revolution water in a haul per 1000 m weighing 
(m) ( 0) (m) (m
3
) (gr) (gr) (pm) 
1 1 -3 64-5 9 . 9S 1986 170  28  1 50 51 2783 36 . 96 330 27N04 1 
37-40 . 8E Feb . 25 2341 1 249 2120 2 9 . 36 1 1 0  27N042 
1 1 -4 65-0l . 2S Feb . 26 0403 150 6 1 50 51 1950 25 . 90 330 27N043 
37- 39 . 4E 1 249 1 540  2 1 . 33 1 10  27N044 
1 1 -5 65-00 . 0S Feb . 26 1 1 06 150 0 150 51  1833 24 . 34 330 27N045 
37- 39 . 9E 1 249 1470 2 0 . 36 1 10  27N046 
I 1 2  62- 1 1 . 0S Mar . 2 1202 300 60 150  51  7257 96 . 3 7 330 27N047 
t,.j 46-04 . 4E 1 249 4458 61 . 74 1 10  27N048 
t,.j 
17 43-52 . 2S Mar . 8 11 55 233 50 150 51 5600 74 . 37 3 30 27N049 
53-05 . 9E 1 249 4670 64 . 68 1 1 0  27N050 
1 8  40- 35 . 7S Mar . 9 0756 270 55  1 50 51 5402 71 . 74 330 27N051  
53-56 . 7E 1 249 3 184 44 . 10 1 10  27N052 
19  36-07 . 0S Mar . lo 0751 173  30  150 51  1848 24 . 54 330 27N05 3 
54-30 . 2E 1 249 1 550  21 . 47 1 10  27N054 
Table 6 .  Data on pl ankton col lected b y  simultaneous horizontal tows with MTD 
horizontal cl osing nets ( 0 . 3 5  mm mesh openings) . 
Stn. Posit ion Date Net Ship ' s  time Length Angle  Estimated Wet weight of sample Sampl e No. Large organisms Remarks 
NJ .  No. of of depth of 3 removed before 
Net Net wire wire tow in a tow per 1000 m weighing 
out in (m) (0) (m) (gr) (gr) 
1 - 1  70-14.4S 1985 11  1 053 1 103 11  45  0 27M0101 
24-1 0.7E Dec.26 1 25  1 0  27M0102 
2 39 2 0  27M0103 
3 53  30  27M0104 
4 8 2  5 0  27M0105 
5 1 1 7  7 5  27M0106 
6 152  1 00 27M0 1 07 
7 188 1 25 27M0108 
8 223 1 50 27M01 09 
9 1 025  1 130 259 1 75 27M01 1 0  
I 
1 -3 7 0-10.15 Dec.26 1 2238 2250 11 45 0 27M0201 
24- 10.7E 2 2 5  1 0  27M0202 
3 39 2 0  27M0203 
4 53 30  27M0204 
5 82 so 27M0205 
6 1 1 7  7 5  27M0206 
7 1 5 2  1 00 27M0207 
8 188 1 2 5  27M02 08 
9 223  150  27M0209 
10 2220 2310 259 1 75 27M0210  
1-5  70- 10.8S Dec.27  1 1040 1055 11  45  0 27M0301 
24-11.4E 2 25  1 0  27M0302 
3 39 2 0  27M0303 
4 53  30 27M0304 
s 8 2  so 27M0305 
6 1 1 7  7 5  27M0306 
7 1 5 2  1 00 27M0307 
8 188 1 2 5  27M0308 
9 223 150 27M0309 
10  1020 1 108 259 1 75  27M0310  
Table· 6 .  Con tinued . 
Stn .  Pos ition Date Net Ship ' s  time Length Angl e  Est imated Wet weight o f  sample  Sample .No , Large organisms Remarks 
� .  No . of of depth of 
3 removed before 
Net Net wire wire tow in a tow per 1000 m we ighing 
out in (m) (
0
) (m) (gr) (gr) 
4-1  70-1 3 . 7S 1 986 1 1 228 1 243 14  45 0 27M04 01 
24- 12 .4E Feb . 14 2 28 1 0  27M0402 
3 42 20 27M0403 
4 56 30 27M0404 
S 85 SO 27M0405 
6 120  75  27M0406 
7 1 5 5  1 00 27M0407 
8 19 1  125  27M0408 
9 226 150 27M04 09 
10 1 208 1 303 262 1 75 27M04 10 
� 4-3  70- 14 . 2S Feb . IS  1 0027 0041 13  45 0 27MOS01 
! 24-00 . 7E 2 r 1 2
. 
7 1 0  27MOS02 
3 4 1  20 27MOS03 
4 55  30 27MOS04 
S 84 50 27MOSOS 
6 119 75 27MOS06 
7 0000 0050 1�0 1 2 5  27MOS07 
1 1 -1 64 - S9 . 9S Feb . 25 1 1 3 1 2  1340 17 45 0 27M060 1 
37 -40 . 0E 2 't l 31 1 0  27M0602 
3 1 3 10  52 25 27M0603 
4 1' 1
I
7 88 S O  27M0604 Cod-end was entang led .  
S 1 306 122  75 27M060S 
6 1 304 158 100 27M0606 
7 1 300 229 1 50 27M0607 
8 1257 300 200 27M0608 
9 1 252  441  300 27M0609 
10 1 239 1401 724 500 27M0610 
Table 6 .  Con tinued . 
Stn .  Position Date Net Ship ' s  time Length Angle  Est imated Wet we ight of sample  Sample ,No . Large organisms Remarks 
rb .  No . of of depth of 3 
removed before 
Net Net wire wire tow in a tow per 1000 m weighing 
out in (m) (
°
) (m) (gr) (gr) 
1 1 -3 64 -S9 . 9S 1 986  1 0152 0217  12  45 0 27M0701 
37-40 . 8E Feb . 26 2 0149 l 26 1 0  27M0702 
3 0147 47  25  27M0703 
4 0145 83 so 27M0704 
5 j 0227 1 1 7  7 5  27M0705 
6 0 1 4 1  1 153  1 00 27M0706 
7 0
¥
7 224 150  27M0707 
8 295 200 27M0708 
9 0126  436 300 27M0709 
1 0  0 1 2 3  0243 7 19  500 27M0710  
1 1-5  65 -00 . 0S Feb . 26 1 1 308 1 336 18 45 0 27M0801 
37-39 . 9E 2 1
¥
6 l 32 1 0  27M0802 3 53  25  27M0803 
4 1 300 1 343 89 so 27M0804 Cod-�nd was entangl ed .  
s 1258 ..J.. 1 23 75  27M0805 
6 1256 1 347  159  1 00 27M0806 Cod- end was entangl ed .  
7 1 254 1 230 1 50 27M0807 8 1 251  301 200 27M0808 9 1 246 442 300 27M0809 
10  1 239  1400 725 500 27M0810  
Table 7 .  Data on plankton collected by LHPR s ampler ( 0 . 35  mes h openings) .  
Stn .  Depth Date Time and Position Length Angle  Recorded Sample No . Remarks 
No .  Net out At max . depth Net in 
of  of  Maximum 
wire wire depth of  
(m) Time Pos it ion Time Posit ion Time Position (m) ( 0 ) sampler 
4 246 1 985 1 2 36 1 244 70- 1 3 . 2S 1 257  70-1 3 . lS 300 60 190 27L001 
Dec . 25 24-08 . 0E 24-07 . 2E 
5 307 Dec . 25 1435 70- 10 . 5S 1448 70- 1 0 . 3S 1459 70- 1 0 . 4S 400 60 280 27L002 
24- 28 . 2 E 24-26 . 9E 24-25 . 2E 
1 - 1  848 Dec . 26 1 1 40  70- 07 . 5S 1 1 5 2  70-07 . lS 1 204 70-07 . 33 400 60 245 27 L003 
24 -07 . 8 E  24-07 . 0E 24-06 . 6E 
1 -3 340 Dec . 26 23 14  70-08 . 7S 2328 70-08 . 4S  2 338 70-07 . 9S 4 00 60 240 2 7L004 
24 -08 . 8 L  24 -08 . 7E 24-J8 . 7 E 
1 -4  2 74 Dec. 27 0335 70-08 . SS 0349 70-JS , oS 0358 70-08 . 5S 350 60 250 2 7 LOOS 
24 - 10 . S E 24-1 0 . 4E 24-10 . 0E 
1 - 5  270  Dec . 27 1 1 1 3 70- 10 . 3S 1123  70- 10 . 0J 1 1 31  70-09 . SS 350 60 24 5 2 7L006 
24- 1 0 . 3E 24-09 . 6E 24 -09 . 2E 
2 280 Dec . 28 1 042  70-06 . 2S 1 1 02 70-06 . 6S 1 1 14 10-06 . 9S 500 60 250 27L007 
24-08 . 5E 24-08 . 4E  24-07 . 9E 
3 280 Dec . 28 1 4 14 70-14 . 9S 1427  70-1 4 . 6S 1437 70-14 . 2S 350 60 1 85 2 7L008 
24-25 . l E  24- 2 5 . l E  24-25 . lE 
4 - 1  261 1 986 1306 70- 10 . 4S 1 332 70-10 . ZS 134 2  70- 10 . 0S 350 60 205 27L009 
Feb . 1 4 24 -07 . 3E 24-07 . 4E  24-07 . 5E 
4-2 220 Feb . 14 2 143  70- 14. 9S 2156  70-14 . 7S 2203 70-14 .4S 300 60 1 70 2 7L010  
24 -0l . 9E 24 -01 . 5E 24-01 . 3 E  
4-3  2 14  Feb . I S 0 1 05 70- l.2 . 6S 01 1 6  70- 1 2 . 5S 0125  70- 1 2 . 7S 350 60 200 27L011  
24 -00 . 4 E  24 -00 . 0E 23-58 . 5E 
Table 7 .  Continued . 
Stn . Depth Date Time and Position Length Angle  Recorded Sample No . Remarks 
No .  Net out At max . depth Net in of  of  Maximum 
wire wire depth of 
(m) Time Po s ition Time Po s ition Time Position (m) (
o
). sampler 
4-4  2 1 7  1 986 041 5  70- l l. 7S 0424 70- l l . 6S 04 35 70-1 1 . 0S 300 60 1 5 0  2 7L012  
Feb . IS 23-58 . 3E 23-58 . 9E 24-00 . l E  
4 -5  233 Feb . I S 1 1 50 70- 1 3 . 8S 1 1 58 70- 13. 6S 1 206 70-1 3. 2S  300 60 1 50  27L013 
2 3 - Sl . 7E 23-51 . 4E 23-47 . 3E 
6 3824 Feb . 18 1 1 22  67-27 . 7S 1 144 67-26 . 9S 1 2 1 0  67-26 . 4S 1 000 60 600 2 7L014 
3 1 -05 . lE 3 1 -06 . 9E 3 1 -09 . 6E 
7 955 Feb . 1 9 1 001  67-29. 0S 1 022 67 -28 . 4S 1 04 7  67-27 . 6S 1 000 60 585 27L015  
33-02 . 2E 33-02 . SE 33-03 . 0E 
8 3275 Feb . 20 1 1 1 0  67-27 . 0S 1 1 32 67-28 . 2S 1 1 59 67- 2 7 . 2S 1 000 60 600 2 7L016 
N) 36-00 . 6E 36-08 . 2E 36-09 . 6E 
-.:i 
1 0  3 175 Feb . 2 1 1 1 05 67-31 . 9S 1 12 3  67-31 . 6S 1 1 50 67-30 . 8S 1 000 60 570 27L017  
37-30 . SE 37- 28 . 9E 37-26 . SE 
1 1 - 1 4877 Feb . 25 1 1 31 65 -02 . 5S 1 154 65-03 . 6S 1 23 1  65-04 . 7S 1 600 60 850 2 7L018  
37-35 . 5E 37-34 . 5E :S7-33 . 6E 
1 1 -2 4883 Feb . 25 1 8 22  65-00. 2S 1855 65-0l . 2S 1 930 65-02 . SS 1 600 60 780 27L019 
37-40 . 3E 37-38 . 5E 37-36 . 8E 
1 1 -3 4887  Feb . 26 0001 0032 0 108 1 600 60 800 2 7L020 
1 1 -4 4880 Feb . 26 0425 65-0l . 3S 0457 65-0l . 4S 0530 65-0l . 7S 1 600 60 960 27L021 
37-39 . 0E 37-37 . 2E 37-34 . 3E 
1 1 -5  4883 Feb . 26 1 1 25 65-00. 4S 1 1 56 65-00 . 8S 1 2 32 65-0 l . 6S 1 600 60  870  2 7L022 




No .  




2 7 0  1985  
Dec . 2 7 
955 1 986  
Feb . 1 9 
Table 8 .  Data on benthos collected by beam trawl. 
Time and Po sit ion Length Sampl e No . Remarks 
Net out At sea bottom Net in 
of  
wire 
Time Po sition Time Po sit ion Time Pos ition (ID )  
1 2 02 1 2 1 3  70-l l . 2S 1257 70 - l l . 8 S 700 2 7BT001 Fuse  rope was 
24- 12 . 2E 24 - 1 2 . 8E cut . 
1 1 09 1 1 28 67-27 . 7S 1 235 6 7-27 . 3S 2000 2 7BT002 
32-0 2 . 2E 32 - 59 . l E 
